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ABSTRACT 

The thes i s  presents a basic interface model t ha t  ident i f ies  major sets of 

variables which influence l ia i son  ac t iv i t i e s  a t  research and development inter-  

faces. Some research questions and propositions are extracted from the model. 

Further richness can be added t o  the model as  l i t e r a tu re  from related substan- 

t i v e  areas i s  more thoroughly surveyed. The model is intended t o  be a founda- 

t i on  to.which fur ther  research can contribute. 

Analyses of two empirical studies on l ia i son  relationships are  described. 

Although the  set t ings vary, one proposition was common t o  both studies. 

found tha t  there  was marginally significant support fo r  the  proposition t h a t  

l i a i son  agents who were perceived as group members a re  a l so  perceived as effec- 

t ive.  

communicatian was supported. It was not possible t o  draw any firm conclusions 

about the behavior of l i a i son  agents during project c r i ses  because of insuff i -  

c ient  data e 

It was 

An inverse relationship between distance and cer ta in  aspects of interface 

A discussion of methodological problems i s  included, Certain aspects of 

research design f o r  f i e l d  experimentation on interface ac t iv i ty  a re  elaborated, 

and a potent ia l  experimental design f o r  the study of l i a i son  agent effectiveness 

is presented, 

analysis of the  potent ia l  design a re  included. 

Some possible data collection procedures and important elements of 
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CHAPTER I - INTRODUCTION 

This thes i s  i s  an attempt t o  present and discuss three different,  but re la ted 
aspects of the phenomena of l i a i son  ac t iv i t i e s  a t  the  interfaces of the  research 
function of an organization. 
completed, and a basis  fo r  Further explorations in to  l ia i son  ac t iv i t ies .  The the- 
sis is a par t  of the Northwestern University Program of Research on the Management 
of Research and Development directed by Dr. Albert H. Rubenstein. 
described more f u l l y  i n  Rubenstein (1966(a) and 1966(e)). 

As such, it represents both a summation of work already 

The program is  

Chapter I1 presents a basic nodel fo r  the understanding of l i a i son  and inter-  
face act ivi ty .  
area, portions of the model are  unsupported on bases other than in tu i t ion  and com- 
mon sense. 
by several directors  of research laboratories over a period of years have been 
surveyed for  important concepts and recurring comments (Rubenstein, 1964-1967) e 

Because of the  lack of previous extensive conceptual work i n  this  

To assure tha t  the model is a reasonable formulation, papers writ ten 

Although there appears t o  be l i t t l e  theoret ical  work on the  specific topic 
of l i a i son  (aside from considerable "wisdom" l i t e r a tu re ) ,  several  f i e lds  seem t o  
be related t o  the more general phenomena of communication processes. 
small group work and role  theory a re  quite relevant t o  the  problem of how a l ia i son  
agent m i g h t  emerge i n  a par t icular  si tuation. 
groups may be found i n  much of the sociological l i t e ra ture .  
a r e  theories of confl ic t  and cooperation. Writers concerned with semantic and 
speech problems can contribute t o  a better understanding of the  process of transla- 
t i on  which a l ia i son  agent may perform a t  the boundaries of interfacing groups. 
Theories of Information overload and of communication processes within organiza- 
t ions are  a l so  quite pertinent t o  the subject area. 
sent model must include a more thorough search of these and other areas i n  order 
t o  t i e  the model i n  w i t h  existing theory. 
basic framework in to  which future conceptions may be integrated. 

Some of the 

Discussions of re la t ions between 
Especially pertinent 

Further development of the pre- 

The model presented here i s  merely a 

Chapter I11 discusses two empirical studies undertaken in  widely different  set-  
t ings.  Project HINDSIGHT is a large-scale study i n  several government and indus- 
t r i a l  1ocations.l In t h i s  paper, data from two large government laboratories a re  
analyzed. The important variables involved are  the existence of a l ia i son  agent, 
perceived effectiveness of a l ia i son  agent, perceived work group membership, pro- 
jec t  urgency, and several  aspects of the communication processes includ'lng freedom 
t o  communicate, frequency of communication, and the amount of communication between 
groups. 

1 
Project HIM>SIGRT i s  an ac t iv i ty  of the Office of the  Director of Defense Re- 

During Phase I of HINDSIGHT, a s  an in-house program of re- search and Ehgineering. 
search by the Department of Defense, information on key "research and exploratory 
development events" i n  the  l i f e  of a number of selected weapons systems was collected 
t o  provide a base from which t o  ident i fy  and establ ish management fac$ore for re- 
search and technology programs, and t o  meamre the  overall cost-effectiveness of the 
current generation of systems as compared wfth t h e i r  predecessors. 
ac t iv i ty ,  of which the  study reporbed here i s  a part ,  i s  directed t o  the ident i f i -  
cation of management and other environmental factors  re la ted t o  research group per- 
formance. See Sherwin and Isenson, 1966; Rubenstein, 1966(~) ;  Office of the  Direc- 
t o r  Of' Defense Research and Engineering, 1964. 

The Phase I1 
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The primary problem involved i n  the HINTEIGHT study was tha t  the data were 
collected i n  retrospect and were thus subject t o  unknown biases and distortions.  
This problem was largely avioded i n  the second study described. 
study was s small-scale p i lo t  e f fo r t  undertaken i n  three Chicago-area industr ia l  
firms t o  investigate communication patterns and relationships between marketing 
ana research departments. 
of l i a i son  agents were the primary variables i n  this  study. This study was use- 
f u l  i n  suggesting methodological and analyt ical  refinements, but suffered mainly 
from a small sample s i ze .  

The second 

The existence, effectiveness, and work group membership 

Chapter IV notes some of the methodological problems encountered i n  the 
studies described i n  the previous chapter. 
General problems of research design a s  they are pertinent t o  the study of l i a i -  
son ac t iv i t i e s  are discussed a t  some length. 
signs are  evaluated and t h e i r  advantages and disadvantages a re  mted. 

These problems are  br ie f ly  discussed. 

Potent ia l ly  useable research de- 

The final section of Chapter Tv presents an outline f o r  a possible real- 
t i m e  experiment designed t o  determine whether a l ias ion  agent has an effect  on 
the  performance of interfacing groups. The emphasis is on the design of the 
experiment rather than on other aspects, although data collection techniques 
and some potent ia l  problems of conducting the experiment a re  noted. 
that experiments of the type discussed in Chapter IV hold promise fo r  generating 
significant additions t o  the  knowledge of many organizational phenomena, of 
which liaisan a c t i v i t i e s  are one category. 

It is  f e l t  

'-. 



CHAPTER I1 - A MODEL 

The model presented here i s  not intended t o  be a def ini t ive or  exhaustive 
representation of interface ac t iv i t ies ,  o r  of the process of liaison. 
it is an attempt t o  systematically put for th  the variables (or  groups of variables) 
f e l t  t o  be important i n  the study of l ia ison,  especially i n  a research and devel- 
opment sett ing.  The intent  is  t o  show the major interrelationships between vari-  
ables. 
fur ther  study. 
the  model, a more detailed and thorough analysis would be expected t o  reveal more 
q e c i f i c  propositions sui table  fo r  tes t ing  i n  par t icular  empirical studies. 

Rather 

The model i s  useful a l so  as an a id  i n  generating research questions f o r  
Although some propositions are extracted fran the framework of 

11.1 - Basic Definitions 

The basis f o r  the study of l i a i son  processes is the necessity f o r  t ransfer  
of information and fo r  coordination between organizational en t i t i e s  of one form 
or another. 
divisions within the  research department, or other units. 
of a t ransfer  between en t i t i es ,  one must somehow be able t o  distinguish the e n t i t i e s  
from one another and from other ent i t ies .  
bounded and the boundary must be observable o r  measurable somehow bn the  real. world. 
Since boundaries a re  of such basic importance t o  the study of interface ac t iv i t i e s ,  
a rather extended discussion i s  included here on the concept of organizational 
boundaries. 

These e n t i t i e s  may be informal work groups, project  teams, functional 
To be able t o  speak 

In other words, the  en t i t i e s  must be 

11.1.1 - Boundaries 

The delineation of boundaries of groups and organizations is, as  noted by 
Campbell (1958) and Miller (l965), usually an imperfect and approximate procedure. 
Higher leve l  systems, such a s  the  organization, typical ly  have "fuzzier" boun- 
daries than lower leve l  systems such as  rocks, cel ls ,  or  organisms. 
assure oneself t h a t  these higher leve l  aggregates are  indeed bounded en t i t i es ,  
Campbell suggests t ha t  one make expl ic i t  the  v i r tua l ly  automatic processes used t o  
assess boundaries i n  lower l eve l  systems. Campbell's solution is a set of empiri- 
c a l  operations designed t o  give clues a s  t o  whether a par t icular  collection of 
individuals acts  as a bounded ent i ty .  

In order t o  

Before discussing operational problems however, it i s  appropriate t o  s t a t e  
more expl ic i t ly  what i s  entailed by the term"organizationa1 boundary. I' 

of several writers, including organization theoris ts ,  sociologists, po l i t i ca l  
sc ien t i s t s ,  psychologists, and systems theoris ts ,  resulted i n  Tables 2.1-2.3. 
Tables 2.1 and 2.2 show i n  summation form the  main elements of structure and pro- 
cess of the  boundary subsystem a s  mentioned by the various authors. 
ident i f ies  primary variables and character is t ics  of the boundary, 

A survey 

Table 2,3 

The conclusion t o  be drawn from these tables  i s  t h a t  while there  i s  no gene- 
r a l  agreement on exactly what an organizational boundary is, there  is some agree- 
ment on cer tain elements of the boundary. 
the boundary i s  a barrier..  of some type and performs the function of being a selec- 
t i v e  f i l t e r  and maintaining autonomy. 
is  an important character is t ic  of boundaries, and half of them mention boundary 
roles as important phenomena. 
the behavior of an organization i n  i ts  environment, most of the  properties and 

For example, most authors Peel that 

Virtually a l l  the  authors f e e l  permeability 

Although t h i s  survey was conducted with respect t o  
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Author _ d ~  

L i m i t s  of: communication channels 

Items i n  parentheses were not d i rec t ly  mentioned by the author, but were inferred 
from t h e i r  discussions of boundaries. 

TABLE 2.1 
Common Elements of Boundary Structure 

Auth or  + 

Autonomy-Protect i 
Reduce uncert 

Items i n  parentheses were not d i rec t ly  mentioned by the  author, but were inferred 
from t h e i r  discussions of boundaries. 

TABU 2.2 
Common Elements of Boundary Process 
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Roles a t  the boundary , x  x x  X 

TABLE 2.3 
Common Boundary Variables and Characteristics 

boundary 

character is t ics  uncovered seem t o  be typical  of boundaries of a large number of 
organizational e n t i t i e s  including divisions, departments, and groups within an 
organization. 

X 

A s  m i g h t  be expected, the definit ions of boundaries w e e  found t o  vary in 
ways consistent w i t h  the  in te res t s  of the  par t icular  author. Katz and Kahn(1966) 
fo r  example, being interested in  the  organization as an open system, S t r e 6 8 4  
the f a c i l i t a t i v e  as  well as the  ba r r i e r ;  devices found i n  the  boundary subsystem. 
Caplaw, on the  other hand, was more interested in the  internal  workings of the  
organization and found boundaries to be significant only t o  the  extent they af- 
fected various internal  variables of interest .  
boundary used in the  subsequent model is not intended t o  be broadly general, but 
is  a r t i t r a r i l y  chosen for  the  par t icular  purpose a t  hand, The def ini t ian l;tself 
is not artitmry however, and is cmptiea of several of the  elements outlined in 
Tables 2.1-2.3 

Similarly, the def ini t ion of 

The def ini t ion which follaws is i n  the  context of an R and D laboratory a& 
is applicable t o  the  department OZ? lmr level.  
boundary is not well-defined o r  formalized slla exis t s  primarily as a s e t  of can- 
mon expectations among current metibar6 of‘ the  rtment, Thebow,dary 
is assumed t o  consist  of ee bar r ie rs  t o  potent ia l  
inputs in the  form of membe def ini t ion would be 
common s e t  of‘ expeta t ions  about physical and pay- 
chological barrfers t o  inputs 19 t he  fonn of persans =a infonnstion.” The balgic 

F i r s t  it is assumea that the 
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character is t ic  is the select ive permeability of the boundary t o  persons and in- 
formation. This definit ion includes such phenomena as w h a t  a new recru i t  t o  a 
laboratory must do t o  "prove himself," w h a t  groups of the laboratory are  consid- 
ered responsible fo r  cer ta in  technical competencie8,and what physical areas of 
the laboratory "belong" t o  cer ta in  groups. 

To determine the boundaries of a given enti ty,  the above defingtion implies 
that one must ident i fy  cer ta in  persons and cer ta in  communication channels, 
the  boundary is defined i n  terms of complon expectations, one way t o  locate the 
boundary would be t o  ask people who are i n  the group. 
and has the disadvantage that very ra re ly  does everyone agree on wlm are  i n  f a c t  
the members of the group. This may occur because some persons may be group mem- 
bers w i t h  respect t o  cer ta in  c r i t e r i a  and a t  cer ta in  times, but not a t  other times. 
To locate communication channels, variations of this technique may ask persons t o  
respond t o  situational-type questions of the style,  "Whom would you talk t o  if 
such-and-such happened? " 

Since 

This is a common procedure 

In addition t o  d i rec t  questioning, observation may often be smite helpful 
in ascertaining both physical and psychological barriers. 
as "What's he doing here?" or  "my were you talking t o  him?" when coupled w i t h  
other information, may often provide grounds f o r  strong inferences about boun- 
daries. 
cer ta in  the boundaries of a given enti ty.  C a m p b e l l  discusses several kinds of 
procedures f o r  doing this. 
potent ia l  operational techniques, If at l eas t  one technique u t i l i z ing  each of 
the  indices he suggests could be used, one wculd have a strong estimate of the 
boundary location. 

existence of a quantitative difference between phenomena within the en t i t y  and 
between the e n t i t y  and i%s environment. A primary index which he suggests is 
a "coefficient of common fate." 
"elements...move together in the same direction, and otherwise i n  successive 
temporal observations." Common f a t e  is essent ia l ly  a measure of the continuity 2 - time of a group or  organization. Continuity i n  space is not a requirement of com- 
men fate although the two often occur together. In organizations however, various 
elements may be quite separated i n  space and still have a common fate .  
is therefore relevant t o  higher level  system boundaries, 

Offhand remarks such 

A t  any rate, it would seem valuable t o  use several techniques t o  as- 

A brief review of these may be helpful i n  suggesting 

~a rp rpbe l l  (1958) advocates the use of various techniques t o  ascertain the 

This index is a measure of the degree t o  which 

The index 

A second indicator that a bounded en t i t y  ex is t s  is the  degree of similarity 

It would be necessary t o  get 
of thecilemnts. The assumption is that s imilar i ty  is greater among members with- 
i n  the e n t i t y  than between members and nonmembers. 
readings of s imi la r i ty  on several dimensions (e.g., work patterns, ac t iv i ty  levels, 
prof i le  similarities, identifying marks o r  uniforms) t o  be able t o  use this  indi- 
cator. Generally, this indicator does not seem t o  be as powerful as the index 
of common fate. 

Spatial contiguity or continuity i n  space is the th i rd  clue t o  the "enti- 
t a t iv l ty"  of a given system. 

In general, proximity seems t o  be closely interrelated w i t h  the other 
fndicators, but it is not alone a necessary o r  suff ic ient  factor.  Campbell says" 

C w p b e l l ~ i s c u s s e s  these properties under the term 
mximity. 

For human groups, face-to-face communication processes made 
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possible by proximity generate s imi la r i ty  and feelings 
of belongingness which make coordinated action and hence 
common fate more l i ke ly  (p. 22). 

In  groups and organizations, communication channels and information flows 
a re  basic connecting links which help hold the system together. 
differences i n  the frequency, rate, costs  and lag i n  transmission are possible 
clues t o  boundaries. Campbell, Deutsch (19%) and others (Table 1.3) suggest 
the use of diffusion l i m i t s  o r  diffusion rate discontinuities (or their equi- 
valent)  as indices of boundaries. Like the other indices, the difference between 
intra-ent i ty  and inter-ent i ty  flows is  the crucial  factor.  

Measures of 

The absolute value of indices of common fate ,  similari ty,  proximity, and 
diffusion is r e l a t ive ly  unimportant. The basic indication that a bounded e n t i t y  
ex is t s  is the occurrence of a difference between the intra-ent i ty  and the in te r -  
e n t i t y  value of each index. 
it distinguishes a given co l lec t iv i ty  from the environment a t  large. Therefore, 
a difference is t o  be expected on these dimensions as suggested by Campbell. 
The degree of difference is  some indication of how well-defined the e n t i t y  is. 
One would also expect the estimations of the boundary resul t ing fran the various 
indices t o  converge if a t r u e  boundary exists.  Thus the degree of convergence 
of the estimates is a further indication of the "reali ty" of the boundary. 

The primary character is t ic  of a boundary is that 

Reflection o r  resistance t o  the intrusion of external energy is a further 
property which may be helpful i n  the location and delineation of boundaries. - -  

The select ive impkrmeability of boundaries is a primary phenomenon of higher 
leve l  systems and may often be effect ively used t o  infer the boundaries them- 
selves. 
o r  other matter-energy may give clues both t o  the r i g i d i t y  of the boundaries 
and t o  who and what i s  included within the boundaries. 

System procedures f o r  receiving and/or expelling members, information 

11.1.2 - Interface 

An organizational interface is defined as a common boundary between two o r  
more organizational en t i t i es .  
of two groups m u s t  be tangent o r  overlapping. 
boundaries would be potent ia l ly  more conflict-producing than tangent boundaries. 

A common boundary implies that the expectations 
It would seem that overlapping 

Since boundaries include both physical and psychological Cha; rac te r i6 t iCS,  
two en t i t i e s  may have interfaces  on any of a number of dimensions. For ex- 
ample, they may have common physical boundaries, use the same communication 
channels f o r  cer ta in  purposes, have one o r  more members i n  common, o r  require 
the same information. 
the a c t i v i t i e s  of a l i a i son  person.. 

A l l  of these dimensions are important when discussing 

It becomes apparent that interfaces can be c lass i f ied  on the basis of what 
types of boundaries the enti t ies have i n  common. Other bases of c lass i f ica t ion  
are also possible. 
basis of whether they were coordinative o r  t ransi t ional ,  indicating whether the 
relationship between groups was  i n  parallel or  i n  a serial sequence. 
may also be c lass i f ied  on the basis of the kinds of uni ts  involved (e.&, groups, 
departments, organizations). 
between e n t i t i e s  may a l so  provide a convenient base f o r  categorization. 

muds and Rubenstein (1966) described interfaces on the 

Interfaces 

The number and types of communication channels 
It 
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seems l ike ly  t h a t  s ignif icant  differences ex is t  between groups which have 
generalized interpersonal contact v i s  a v is  those which communicate through 
one intemediary. A t  various times, a l l  of these descriptive categories 
w i l l  be used t o  a id  i n  the discussion of interfaces. 

11.1.3 - Transactions at the Interface 

In systems theory terms (Miller, 1965; Katz and Kahn, 1966), two basic 
types of transactions may occur a t  the boundaries of an en t i ty :  Either matter- 
energy or  information of one s o r t  or  another must be transferred. The t ransfer  
of information appears t o  be the more s ignif icant  i n  the study of research and 
development and most of our a t tent ion w i l l  be confined t o  interfaces involving 
inf ormati on transfer . 

A primary reason one is  interested i n  interfaces in  organizations i s  be- 
cause of the humans involved a t  these boundaries. Interface problems which do 
not involve humans can be reasonablywell handled by the present s t a t e  of tech- 
n ica l  knowledge. For example, it is  possible t o  design indus t r ia l  plants with 
many interfaces, but which are completely automated and which have l i t t l e  variance 
i n  the planned processes and rates of input-output a t  the interfaces.  These types 
of interfaces require primarily technical-engineering knowledge and are  not dis-  
cussed extensively here. 

In sum, this  model is concerned with R and D interfaces a t  which an infor- 

(It should be noted tha t  a l l  information must be transmitted on "markers" 

mation t ransfer  involving humans occurs. 

of some kind and t h a t  these markers are some form of matter-energy. 
i n  order t o  t ransfer  information there must be some matter-energy t ransfer  as 
w e l l .  I n  the succeeding discussion, Miller 's  dis t inct ion between information 
and matter-energy transmissions w i l l  be adopted (1965, p.199) : 
respond6 t o  the information aspects, the t ransfer  w i l l  be considered t o  be an 
information transfer.  ) 

11.1.4 - Liaison Role and Agent 

Therefore, 

If the receiver 

A s  shown i n  Table 2.3, the existence of roles  a t  the boundary t o  perform 
cer ta in  specialized functions is recognized by several  authors. The l ia i son  - ro le  is one of these boundary roles  which may be developed by the organization 
t o  a id  i n  the t ransfer  of information across boundaries. The ro l e  may be for-  
mal o r  informal and it may be developed consciously or  it may evolve i n  an 
"evolutionary" manner as the organization responds t o  the need fo r  better in- 
formation transfer.  In either case, the following def ini t ion holds: A l i a i son  
role  is a s e t  of ac t iv i t i e s  whose intended function is t o  insure coordinated 
and/or cooperative action between organizational units by means of effect ive 
communication. A l i a i son  agent is any person who ac ts  i n  a l ia i son  role.  

In attempting t o  insure coordination and cooperation, there appear t o  be 
three functions which the l ia ison agent performs. 
the t ranslat ion of information from the language of one of the interfacing 
par t ies  t o  the language of the other. 
is especially important when one of the par t ies  is not technically oriented. 

One function is  t o  aid i n  

In  a research sett ing,  t h i s  function 
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Sanders (1963, pe 80) f o r  example, claims: 

Being accustomed t o  communicating eas i ly  and deeply w i t h  
colleagues i n  his own or  closely related fields, the aver- 
age sc i en t i s t  o r  engineer i s  subject to part icular  frus- 
t ra t ions  in  trying t o  communicate w i t h  persons i n  non- 
technical or  d i s tan t ly  related fields. On the other hand 
non-technical people are usually confused by the scien- 
tist's special  terminology, technical dialects,  and ab- 
breviated references t o  laws and principles. 

A second function which l ia i son  agents perform is integration of the 
ac t iv i t i e s  of interfacing en t i t i es .  
l ia ison agent i n  research laboratories where groups must make cer ta in  that 
various components and specifications are feasible  w i t h  respect t o  other par t s  
of the overall  project. 

This would be a common function of the 

Liaison agents are a l so  hypothesized t o  perform a function which m i g h t  
be called boundary definit ion.  Especially when responsibi l i ty  f o r  a project 
is being transferred from one party t o  another, the l ia i son  agent is impor- 
t a n t  i n  assuring tha t  a l l  par t ies  understand when the responsibi l i ty  changes 
hands and what each party i s  responsible f o r  up t o  that time and subsequent 
t o  that time. 
of the boundary, but the set of expectations held by the interfacing en t i t i es .  
When the expectations are "congruent" ( tha t  is, when each party 's  responsi- 
b i l i t i e s  a re  c lear ly  understood by each other party),  a smooth interface Cran- 
s i t i on  would be expected. When expectations are not congruent, problems i n  
t rans i t ion  are  l i ke ly  t o  occur. 

The essence of boundary def ini t ion is not the a c t u a l  placement 

11.2 - Components of the Model 

This section of the chapter discusses the components of the model as shown 
i n  Fig. 2.1. 
the interactions of the components are investigated. 

The character is t ics  of the components are discussed and some of 

11.2.1 - Organizational Structure 

The structure  of the research and development department is a basic deter- 
minant of the location and kinds of interfaces found within the laboratory. 
The overall  organizational s t ructure  has important implications f o r  in te r -  
departmental interfaces. In both cases, the organizational s t ructure  provides 
the framework within which the various organizational units must act. The 
s t ructure  plays an important part i n  determining which groups w i l l  be in te r -  
acting and the reasons f o r  which they w i l l  be interacting. 

Three types of boundaries are usually defined by the organization. F i r s t ,  
"ke organization usually divides various sets of ac t iv i t i e s  i n to  different  
units on the basis ,of function, 
is also commonr Secondly, administrative boundaries are typ ica l ly  qui te  ex- 
p l i c i t l y  stated. 
ministrative boundaries within the organization and each department. 
boundaries are a l so  affected by organizational s t ructure  although they may 
often be less formally defined than functional o r  administrative boundaries. 
Included within the concept of physical boundaries is the question of who is 

Within the laboratory, functional separation 

The organization chart  c l ea r ly  outlines the important ad- 
Physical 
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responsible f o r  cer ta in  equipment as w e l l  as the problem of geographical lo-  
cation within the physical l i m i t s  of the organization. 

The organizational s t ructure  is a composite r e su l t  of many factors. The 
model does not attempt t o  represent a l l  of them b u t  lumps them in to  three large 
categories. One of these is the set of organizational objectives. 
ture of the research laboratory may vary considerably depending on whether 
among the dominant objectives a re  t o  develop an outstanding sc ien t i f ic  staff, 
t o  serve a maintenance function, o r  t o  contribute t o  the long-range prof i t -  
a b i l i t y  of the organization. A second category is the e f fec t  of the environ- - ment. 
organizational objectives, but some may influence structure directly.  For 
example, knowledge of how a competitor designs his research department may 
influence the s t ructure  of one's own laboratory. 
the continuous feedback which occurs as a r e su l t  of the actual  operating of 
the organization. 
e r ror  modification of the structure.  

The struc- 

These effects  are probably f e l t  primarily through modifications of 

"he t h k d  category includes 

This may often r e su l t  i n  a type of heuris t ic  or  t r i a l  and 

Creation of boundaries through s t ruc tura l  separation usually leads t o  pat- 
terns of di f fe ren t ia l  interactions and ac t iv i t ies .  
inforce the existence of boundaries through the emergence of common sets of 
expectations and the formation of informal work groups. 
of persons within the same physical area tend t o  have more interaction among 
themselves, regardless of their s imi la r i ty  i n  terms of function and adminis- 
t r a t ive  bounWies.  However, i n  the normal si tuation, *e functional, adminis- 
t r a t ive  and physical boundaries often are closely related i f  not identical .  
This s i tua t ion  tends t o  increase the v i s i b i l i t y  and r i g i d i t y  of the boundary, 
further solidifying the group. 

These patterns tend t o  re- 

!That is, collections 

In addition t o  being a function of organizational structure, work groups 
are also affected by common in te res t s  and contacts outside of the organization. 
In  the research laboratory, this additional potent ia l  source of interaction 
may often be important i n  affect ing work groups. Outside contacts may tend 
t o  strengthen o r  weaken exis t ing work groups depending on whether such contacts 
are within groups o r  across groups. 

The functional, administrative and physical boundaries within the research 
laboratory may often not coincide w i t h  the required flow of work. 
projects usually involve a considerable amount of communication and contact 
across a l l  of these boundaries. Because the interface problems are often es- 
pecial ly  severe within functionally oriented laboratories, project  teams u t i -  
l i z ing  persons from several functions have become a popular solution. These 
teems attempt t o  minimize functional, administrative and physical boundaries 
and t o  subst i tute  instead boundar3es on the basis of the project. 
is t o  increase the effectiveness of the laboratory by decreasing the necessity 
for  extensive coordinative interface contacts. The need f o r  coordinative in te r -  
faces still  exists,  but they are shifted t o  interfaces between project teams 
rather than between functional groups. Eopefully such interfaces a re  easier 
t o  handle than functional interfaces. (See Lazar and Kellner, 1964, Kwkjian, 
1963 and other e i ters  i n  the IEEE Transactions on Engineering Mana ement f o r  
further comparison of the project-type and functznal- type stri+ 

Thus research 

"he in ten t  

- 
!I!he important point of this discussion is that the s t ructure  of the labora- 



Fig. 2.1, A BASIC INTERFACE MOmL 
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to ry  and the organization create  cer ta in  organizational en t i t i e s  which are then 
required towork together and cooperate i n  ways determined by the f l o w  of work 
and technology of the organization. 
t o  be largely dependent on the par t icular  environment of the organization. ) 
Thus, given the technology and flow of work of the organization, the s t ructure  
creates en t i t i e s  which require varying degrees and kinds of interface ac t iv i ty  
t o  accomplish the desired resul ts .  
action of organizational s t ructure  and the flow of work qui te  extensively. 
stress the point that the structure and the flow of work must coincide or else 
problems of coordination and communication are l ike ly  t o  arise. 

--- 
(The technology of the organization appears 

Chapple and Sayles (1961) discuss the inter-  
They 

11.2.2 - The Need fo r  Coordination and Liaison 

The -model develops the notion tha t  organizational structure,  by imposing 
various sets of boundaries, tends t o  create formal and informal interfacing 
en t i t i e s  .(11.2.1). 
coordinated ac t iv i ty  across the boundaries of these en t i t i es ,  the potent ia l  
need f o r  l i a i son  is transformed t o  an actual  need. The par t icular  event which 
t r iggers  the need f o r  coordination may arise within the organization from some 
other department, within the research department, o r  from some external source 
such as a customer. 

Because the demands of the flow of work often c a l l  fo r  

7- 

Whatever the source, some event t r iggers  the need f o r  coordination between 
units, but obviously, the existence of an actual need must be perceived by the 
organization i n  order f o r  a response t o  occur. 
subsystems a t  the organizational level  which are  sensi t ive t o  needs ar is ing i n  
the environment (e.g., sa les  offices, customer complaints departments, market 
research section).  A t  the  laboratory o r  group level, the  need isusually per- 
ceived i n  one of two ways.  
the need through systematic planning. 
management level. 
levels who have had some experience with the pwt i cu la r  phenomenon. 
reason that experienced personnel are valuable is t h a t  they can foresee the 
necessary interactions with other groups required by a par t icular  project. ) 

Often there a re  specialized 

One procedure widely advocated is t o  anticipate 
This is usually done formally a t  some 

It is p r o b b l y  informally done by many persons a t  a l l  
(One 

The second way tha t  the need fo r  l i a i son  is often recognized is through 
feedback of one s o r t  o r  another which indicates that something is incorrect 
o r  not proceeding w e l l .  
sight or  reaction t o  an exis t ing situation. 
planning method t o  the feedback method because the latter would tend t o  allow 
inef f ic ien t  o r  dysfunctional practices t o  continue untfl such time as they 
become severe enough t o  be brought t o  someone's attention. It is conceivable 
that considerable damage may have been done by that time. 

Rather than foresight, t h i s  method involves hind- 
One would presumably prefer the 

11.2.3 - Interface Transactions 

Once the need f o r  some s o r t  of l i a i son  ac t iv i ty  has been recognized, some 
type of actual l ia i son  a c t i v i t x  may take place. 
of communication w i l l  be a function of several  different  intervening factors.  

The part icular  nature and kind 
- 

One important factor  is the past his tory of responses t o  s i m i l a r  s i tuations,  or  
the existence of routinized procedures f o r  the handling of cer ta in  occurrences. 
(J.D. Thompson, i n  a seminar a t  Northwestern University, 1967, and Herbert 
Kaufman, 1961, both have mentioned the importance of knowledge of past h i s tory  
of an organization i n  being able t o  understand an organization's current res- 
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ponse t o  stimuli.) 
of an appropriate communication channel t o  handle various types of interface 
problems e 

Past his tory may be especially important  in the  selection 

Related t o  the factor of the past his tory of organizational response 1s the  
Experience s e t  of factors concerned w i t h  perceived personalit ies and ab i l i t i e s .  

w i t h  individuals and knowledge of t he i r  par t icular  c a p a x l i t i e s  would appear t o  
be an important determinant of the  nature of l i a i son  processes of both a formal 
and informal type. 

Another set of factors i s  related t o  the organizational "atmosphere." In 
the model, th is  set has been indicated as  perceived management a t t i tudes.  
pecially when the  l ia i son  process i s  informal, it would seem that perceptions a s  

Es- 

t o  what management a t t i tudes  a re  in regard t o  the  use of informal means t o  achieve 
cooperation w o u l d  influence the  nature of t he  l ia i son  effor ts .  
management i s  perceived as  discouraging horizontal communication, there  may be a 
tendencyto refer  problems of communication t o  the heirarchical chain of comrnand 
rather than attempting t o  solve them through d i rec t  l i a i son  effor ts .  

For example, when 

Aside from the so-called "rational" factors  mentioned above, cer ta in  "2- 
rational" factors (from the point of view of the organization) may have an e f fec t  
on the  l ia i son  process. Dorsey (1957) points out tha t  control of information and 
information channels i s  a potent ia l  source of parer i n  the  organieation. It seem 
possible that personal attempts t o  increase one's parer or  s ta tus  within the  or- 
ganization may often take the form of handling the communication processes between 
en t i t i es .  
laboratory i.s one type of irrational factor t ha t  may influence the  nature of t fe  
l i a i son  arrangements. (From the individual viewpoint t h i s  is cer ta inly a rational 
act ,  but from the organizational viewpoint assumed here, such ac t s  a re  described 
as "irrational.") 

Making oneself "indispensable" t o  the effective functioning of the 

11.2.4 - Comparison Process 

Once interface communication has occurred, there is some evaluation of the  ef-  
fectiveness of t ha t  communication i n  terms of the  objectives of the  laboratory, 
project  team, o r  group (depending on the circumstance of the par t icular  incident). 
The comparison resu l t s  i n  a judgment of the  perceived effectiveness of the  collgmmica- 
t i a n  and of the  communicator, which may i n  turn a f fec t  future interface contacte. 

The comparison procedure leading t o  perceptions of effectivenees may occur on 
varying degrees of formality, but it is implicit  in a l l  infomation transiQr acrose 
boundaries, especially when one or  a few persons are designated t o  represent other 
persons. 
be formal and involve ratings and j-ents of superiors i n  the organization. 
the l ia i son  is on an informal basis, judgments of effectiveness may often be infornrsl 
and ex is t  primarily as opinions among the  peer group of the  person act ing 88 Ueiscm. 
In some cases, it may be that judgmmts of effectiveness a re  not on a consobu8 basis ,  
Instead, se1ectAv-e reinforcement of PA particii lar communication channel rnay lead t o  
fur ther  use of t ha t  same comuaication channel without any consciaus recognition of 
the  effectiveness of the chmnel. 

future l ia i son  ac t iv i t i e s .  

When a formal l i a i son  exis ts ,  the  evaluation procedure may often itself 
when 

In bath the  fonnal and the  M o m a l  case hovever, 
effectiveness a re  l i ke ly  t o  W u e n c e  



As indicated in the model, perceived effectiveness is a function of several 
factors which may be grouped into two categories on the basis of whether they 
are related to the actual effectiveness of the liaison agent or to the personal 
biases of the rater. In some cases of course, knowledge of the biases of the 
rater may influence the actual effectiveness of the liaison agent by causing 
him to change his normal behavior in some way. 

11.2.4.1 - Actual Wfectiveness 
The objective measurement of the actual effectiveness of a particular liai- 

son arrangement is difficult because it involves measurement of the effectiveness 
of information flow. A given act of information transfer may be evaluated on 
at least three levels - the s bolic level, the semantic level, and the prag- - matic level (Shannon and Weaver, -=-% 1 9). Effective communication at the symbolic 
level implies that the information markers have been accurately transmitted 
from some to receiver. Within an organizakional context, effective symbolic 
communication may mean that information has been successfully transmitted in a 
physical sense to the desired persons. 

Effective semantic communication occurs when the information is "under- 
stood" by the receiver in the same sense as it was sent by the souroe. This 
implies that in addition to phyaically receiving the information (e.&, by 
letter, pamphlet, phone call), the same pattern of imagery exists in the mind 
of the receiver as in the source when the message was sent (Cartier and Harwood, 
2.953 1 

At the pragmatic level, the effectiveness of communication is judged by 
the degree to which the result intended by the source is achieved as a result 
of the communication (Rubenstein, 1957). The effectiveness of most communica- 
tive acts in an organization would seem to be judged at the level of pragmatic 
effectiveness. 

It is important to remember in this discussion that reference is not made 
to three difference "levels of communication, It but rather to three dif f erenC ~ 

levels of analysis of the effectiveness of communication. Any single act of 
information transfer may be evaluated at all three levels provided the eval- 
uator knms the "real" meaning at Mzh the source and receiver, the actual 
and intended results of the communicative act, and t k  symbols as they were 
sent and received, This is, of course, impossible to do in the case of human 
communication becauae of the mediating effects between the sending or reception 
of the symbols, understanding of the symbols, and the purpose that led to, or 
acts that derived from the conmpunicative act. These medbting variables are 
shown in Fig. 2.2 which is a slight modification of the common diagram used to 
illustrate communication processes (Rubenatein and Haberstroh, 1966, p. 381). 
The figure shows that the three levels of analysis apply to only one act of 
communication, and also indicates why it is difficult for an outside observer 
to judge the effectiveness at any levelbause of the possibility for many 
unknm mediating effects to occur. 

Beaauee it is difficult to evaluate directly the effectiveness of infor- 
mation flows, it is usually necessary to use various phenomena which are felt 
to be valid indicators of effectiveness, 
all levels of effectiveness, but since organizations typically stress pragmatic 

Indicators are available to assess 
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effectiveness, these indicators are probably most common. 
oratory, indicators of the pragmatic effectiveness of communication between 
groups might be expressed in terms of the percentage of projects being com- 
pleted on time, project costs remaining within budgets, good coordination and 
cooperation between groups, amount of complaints from both employees and out- 
siders, critical incidents between groups, and other general measures of the 
"productivity" of the laboratory or groups within the laboratory. At the 
group level, group members would probably consider a liaison person to be 
effective to the extent that he adequately protected and represented the in- 
terests of the group. 

In a research lab- 

Several factors are seen as influencing the accomplishments of the types 
The actual accomplishments of any liaison agent of criteria mentioned above. 

will depend to some degree on his particular abilities and characteristics. 
His personality and ability to handle potentially stressful or conflictual 
situations are important factors affecting the degree to which le will be 
effective in promoting cooperation. 
sive study on persons in situations of organizational stress and have identi- 
fied personality factors as a major variable. 

Kahn, et.al. (1964) have done an exten- 

A second set of variables may be subsumed under the heading of organiza- 
This includes the effects of the "organizational atmosphere" tional factors. 

previously discussed as well as factors peculiar to the situation. Certain 
groups may be more receptive to coordinative efforts through liaison agents 
because of past history or because of unique reasons such as close relations 
between rnemberslL + of interfacing parties. Also important is the urgency of 
coordinative eLforts as perceived by the interfacing entities. 

11.2.4.2 - Affective, Raker-centered Factors 
In addition to the objective reality of the situation, the personal "ir- 

rational" biases of the rater enter into the determination of percdved ef- 
fectiveness. When the rater must judge effectiveness as a formal function, 
there are often efforts to minimize his bias to make his judgment as objective 
as possible. Normally these methods take the form of management techniques 
of some sort. 

Often however, the perception of effectiveness is on an informal basis 
(and perhaps not consciously recognized a8 a judgment of effectiveness) and 
the effects of personal biases are incorporated into the judgment. 
where a person emerges as an informal spokesman and liaison agent for the group, 
W e  effects of personal biases may sometimes carry as great or greater weight 
than the actual accomplishments of the liaison agent. The in-group (the group 
which the agent represents) may perceive him as quite effective because he 
is recognized as striving for the "good of the group," while the out-group may 
perceive him as a threat and judge him to be ineffective. 

In cases 

11.3 - Questions Suggested by the Model 
The development of the model up to this point has made no specific assump- 

tions about the setting of the liaison activities within the organization al- 
though illustrations Involving the research department have been used. The 
questions and propositions which follow assume as a setting a large research 
laboratory of which many government laboratories would be typical. 
tion is mainly for the purpose of simplifying the discussion rather than be- 
cause the questions and propositions are thought to be restricted to that locale. 

This assump- 
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Although the model presented here and the questions and propositions 
which follow are attempts to explain or describe certain organizational 
phenomena, interest is also expressed in the ways in which the model may be 
useful in the design of organizations. It seems that the ultimate value of 
studies such as this is the application of whatever knowledge may be gained. 
Therefore, in several instances the relevance of propositions and research 
questions to research practitioners is discussed. 

A basic proposition upon which the logic for several of the succeeding 
propositions relies concerns the differences between the nature of formal and 
informal liaison relationships. Formal liaison relationships are those in 
which a person or persons have been officially designated by some higher 
authority to act as liaison between two or more organizational entities. In- 
formal liaison refers to any instance in which a person or persons are acting 
as liaison without official designation. 
officially recognized by higher authority, but when it is used by such author- 
ity, informal arrangements tend to reach the status of formal liaison. 

Informal liaison may or may not be 

Informal liaison persons tend to emerge out of situations and groups when 
the need for coordination arises and no mechanism exists to fulfill this need. 
It would seem that small group research and especially research on the concept 
of group leadership is relevant to exactly haw and what the process of emer- 
gence is and how it takes place. 

The basic proposition describing the difference between formal and infor- 
mal liaison relationships is: 

Proposition I: To be perceived as effective by group members, informal 
liaison agents mpst be percebred as protecting the interests 
of and representing the referent group. It is not necessary 
for formal liaison agents to be perceived as representing 
group interests for that group to perceive such agents as 
effective. 

Underlying this proposition is the assumption that the peers of informal 
liaison agents (the referent group) will allow the liaison agent to maintain 
his position of potential power as spokesman for the group only a6 long as the 
agent is perceived as providing some benefits for the group. When the liaison 
agent is responsible to a higher authority, the referent group is more likely 
to recognize this responsibility and realize that the agent must satisfy certain 
organizational demands which may conflict with group demands, Thus formal liai- 
6on agents will tend to be evaluated (by group members) more.accor 
accomplishments in relation to organizational objectives than in relation to 
group objectives. 
"authorizing" source, with the term authorization used as suggested by Scott, 
@teal. (1966). In Scott's formulation, a person is authorized to the extent 
that significant evaluators permit him to attempt to control and require the 
compliance of others with the controle The significant evaluators for the in- 
formal Maison agents are his peers while significant evaluators are usually 
management personnel for formal liaison agents. 

In sum, the liaison agent is seen as awing allegiance to the 

11.3.1 - Research Question A 

One major question suggested by the model concerns the relationship of the 
tmcture of the organization to the needs for different kinds of liaison activity. 
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Question A: How and in what ways do different kinds of organi- 
zational structures affect liaison activities? 

Within research laboratories the two prominent types of structures may be 
described as function-oriented or project-oriented. 
will consider structure in terms of these two stereotypes although it is realized 
that few laboratories are probably either purely function-oriented or. purely 
pmject-oriented. 

The following discussion 

The basic effect of different kinds of organizational structure is felt 
through the creation of different interfaces. 
of work required by the technology of the organization creates a need for liaison 
of some type between units within the laboratory. 
plex, the need for continuing contributions from several disciplines requires 
considerable contact across administrative, physical and functional boundaries 
in the functional organization. 
are not usually designed to facilitate the horizontal communication across boun- 
daries required by these complex projects. Also, opportunities to develop 
horizontal channels are often limited because of the restricted viewpoint en- 
hanced by functional division. Hence one would expect that most work groups or 
referent groups would develop along functional lines. Applying Proposition I 
to this situation, successful liaison agents would find it necessary to protect 
the interests of groups essentially along functional lines. 
of complex projects which require interfunctional relationships, the existence 
of informal liaison agents which attempt to further the interests of functional 
groups can lead to potentially dysfunctional situations. 

The interaction between the flow 

As projects become more com- 

The normal heirarchical communication channels 

Given the situation 

In project-oriented laboratories, the referent group for informal liaison 
agents will tend to be the project team composed of representatives from several 
functional areas. By drawing members fmm several areas, the project approach 
incorporates within the team many of the interfaces which must be dealt with 
across boundaries in the functional organization. 
of the project team is the particular project they are working on rather than 
a particular function or discipline. 
successful and be perceived as effective, an informal liaison agent must protect 
the interests of the group, which are in this case similar to the interests of 
the organization. 

The common factor of members 

Thus by Proposition I, in order to remain 

The proposition to be drawn from this reasoning is: 

Proposition 11: The existence of informal liaison agents is more likely to 
produce dysfunctional consequences in functionally-oriented 
laboratories than in project-oriented laboratories. 

This proposition does not mean to imply that informal liaison agents are 
dysfunctional in functionally-oriented laboratores. What is implied is that 
other things being equal, in general there is a higher chance for informal 
liaison agents to have dysfunctional consequences in function-versus project- 
oriented laboratories. 
interfunctional cooperation, the arrangement of the organizational structure alone 
is a factor in the effectiveness of informal liaison activities. 

The point of the proposition is that given the need for 

Other factors relevant to the particular situation would influence effec- 
tsveneas in a given instance. 
personality traits and acquired behavioral dispositions of members, are beyond 

However, many of these factors, such as the 
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the control of the organizational designer o r  manager whereas the s t ructure  of 
the organization is one factor  which can be reasonably eas i ly  manipulated. 
Should the porposition be tested and verified,  it would behoove the designer 
or manager t o  examine and be aware of the groups which a par t icular  structure 
leads t o  and t o  then notice the interplay between these groups and tkE relatam- 
ships required by the flow of work. 

Project-oriented organizations may have project groups with varying degrees 
of permanence. Sometimes the groups may be re la t ive ly  permanent and other times 
a group may ex i s t  only long enough fo r  a single project t o  be completed. 
permanence of the group, both i n  the functional and the project-oriented organi- 
zation would seem t o  influence the nature of the l ia ison communication patterns. 
Many writers (e.g., Dorsey, 1947; March and Simon, 1958; Miller, 1965; and 
Guetzkow, 1965) have noticed the general tendency f o r  a communication channel t o  
be used again f o r  other messages i f  it has produced desirable results on previous 
occasions. 
t o  be be t te r  defined i n  more permanent groups and less  well-defined i n  groups of 
a temporary nature. 
communication channel is re la t ive ly  narrow and there are  few communicative con- 
t ac t s  between groups which do not f a l l  i n to  t h i s  channel. It is thus some- 
thing which must be determined empirically i n  a given s i tuat ion.)  
son arrangements are well-defined between two groups, it seems l ike ly  t h a t  in te r -  
group communication w i l l  be more effect ive than where l ia ison is not well-defined. 

The 

If l ia i son  arrangements ex is t  between groups, one would expect them 

(A well-defined l ia i son  arrangement is one i n  which the 

Where l ia i -  

If interfacing groups are of a less  permanent nature, one might expect con- 
siderable disruption of communication channels as groups a re  periodically re- 
arranged. 
of formal communication procedures would aid i n  minimizing communication dis- 
ruption and increasing the effectiveness of communication. By establishing 
formal l i a i son  procedures, perhaps as a l ia i son  role, the communication channels 
can a t t a i n  a cer ta in  amount of permanence outside the existence of the  in te r -  
facing groups. 
an interface relationship, the existence of a l ia i son  ro le  can help t o  minimize 
the lack of communication channels between the 'groups by providing established 
procedures f o r  communication. 

In this type of organization it would seem t h a t  the establishment 

As different  groups are created fo r  a project and moved into 

Proposition 111: %e permanence of the interfacing groups is  d i rec t ly  
re la ted t o  the effectiveness of the informal l i a i son  
arrangements. 

Proposition IIIa: The establishment of formal l i a i son  roles  w i l l  increase 
the effectiveness of communication transfer between 
interfacing groups which have a re la t ive ly  short  l i f e  
span. 

The logic behind these two propositions is based on how an informal l i a i son  
ro le  i s  f e l t  ID be developed. It would seem tha t  the emergence of an informal 
role  would normally take a considerable amount of time before it was generally 
recognized and regular1 

informal ro l e  and provide already established communication channels t o  be used 
f o r  coordination purposes short ly  a f t e r  the synthesis of new groups. Formal 
l ia i son  roles  would thus be a u s e f u l  device where groups a re  in t ac t  fo r  only 

used as a main communication channel between groups. 
Formal establishment of,, K ole  would bypass most of t he  development stages of the 
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short  periods of time. 

Although the  organizational structure alone is hypothesized t o  have cer ta in  
effects on l ia ison agents, it is  t o  be expected t h a t  the  par t icular  flow of work 
required by the technology of t he  organization would in te rac t  with t h e  structure 
t o  a f fec t  l i a i son  ac t iv i t ies .  
Mth what other units a specific organizational un i t  w i l l  have coordinative 
and t ransi t ion interfaces. 
of work w i l l  determine t o  some degree the  nature of the a c t i v i t y  which the l i a i -  
son agent w i l l  perform i n  regard t o  different  organizational units. 

In  particular, the flow of work w i l l  determine 

If the following proposition is true, then t h e  flow 

Proposition LV: A t  t r ans i t i on  interfaces, l ia ison agents perform mainly a func- 
t i on  of boundary definition; a t  coordinative interfaces, mainly 
an integration function. The t ranslat ion function is  performed 
a t  both types of interfaces w i t h  equal likelihood. 

Tkikproposition is  SuppDrted t o  some extent by data taken from papers w r i t -  
t en  by research personne1.for a Seminar on Research and Development (Rubenstein, 
1964-1967). 
f i c u l t y  of gett ing a project transferred from one department t o  another i n  the 
organization. Many d i f f i c u l t i e s  and misunderstandings apparently occur when a 
product makes the  t ransi t ion from research t o  development, from development 
t o  production, and a t  s i m i l a r  interfaces. 

A very common remark by many of these pract i t ioners  was the  d i f -  

The t ranslat ion function is mentioned most often i n  connection w i t h  i n t e r -  
The function faces involving marketing o r  finance personnel or  with customers. 

of integration with other units is  most frequently mentioned i n  regard t o  groups 
within the  research department interacting with each other. Though these data 
are not by any means conclusive, they do seem t o  substantiate the common sense 
basis f o r  the proposition. 

It is  interesting t o  note t h a t  these different  functions require different  
qua l i t i es  i n  the  l ia ison agent. 
effective as t ranslators  of information are not effective i n  performing inte- 
grative functions or  i n  defining boundaries a t  t ransi t ion interfaces. The 
qual i t i es  necessary fo r  t he  translation function appear t o  be a knowledge of 
both languages being used. 
t o  perform w e l l  i f  he were able t o  look a t  and conceptualize the overall pro- 
blem. 
prowess on the part of the  l ia ison agent. 
t a i n  set  of these qua l i t i es  may not perform equally w e l l  i n  a l l  interface s i tua-  
t ions  a 

One may find tha t  l ia ison agents which a re  

To a id  i n  integration, the l ia ison agent would seem 

Boundary definit ion appears t o  require a cer ta in  degree of bargaining 
Persons who have only one or  a cer- 

11.3.2 - Research Question B 

A second area of the model from which testable propositions may be generated 
concerns the  perceived management a t t i t udes  and controls. 

Question B: How do perceived manageuent a t t i tudes  and controls 
a f f ec t  l ia ison ac t iv i t i e s?  

Many practi t ioners write t h a t  the fac tor  of organizational atmosphere is 
quite important i n  research and development laboratories. 
“By the very nature of i t s  task, a good research and development organization 
provides an atmosphere of excitement, unpredictability, and change” (Siepert, 

A typical quote i s :  
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1963). 
the elements of the organizational atmosphere, and t o  investigate how these 
elements may af fec t  l ia ison ac t iv i t ies .  

The problem posed by the question s ta ted  above is  t o  ident i fy  some of 

A s  the research question indicates, the organizational atmosphere con- 
sists of group perceptions about the at t i tudes management has toward various 
ac t iv i t ies .  Controls enforced by management a re  often taken as indicators of 
underlying management a t t i tudes  by employees of the organization. ( i .  e., 
Actions speak louder than words. ) 

Impressions as t o  management a t t i tudes would seem t o  a f fec t  a great deal 
of the ac t iv i ty  of research personnel. 
mosphere on creativity,  turnover, or several other items, but there appears 
t o  be one factor  which i s  e s p c i a l l y  important i n  considering l ia i son  ac t iv i t i e s :  
Management practices and a t t i tudes  which are perceived as affect ing the degree 
of freedom t o  communicate a re  l i ke ly  t o  influence the nature of intergroup 
communications, 

One m i g h t  consider the effects  of at-  

Proposition V: Other things being equal, l ia ison agents are more l i ke ly  
t o  be found where the perceived freedom t o  communicate 
horizontally between groups and other organizational units 
i s  low (i.e., where there a re  perceived management bar- 
r i e r s  t o  communication) than where perceived freedom t o  
communicate is high. 

The logic behind th i s  proposition i s  tha t  l i a i son  agents w i l l  not be 
used unless there  is  a need fo r  them. 
municate is  high, there i s  normally no need f o r  l ia ison agents unless there 
a re  other bar r ie rs  besides management a t t i tudes  because the persons concerned 
with interface problems w i l l  communicate d i r ec t ly  rather than through a 
l ia i son  agent. 

Where the perceived freedom t o  com- 

If l ia i son  roles  ex is t  and the perceived freedom t o  communicate is high, 
k k  may be tha t  the l ia ison agent would not be as effective (as discussed i n  
11.2.4.1) as i f  the perceived freedom t o  communicate were low. 
occur because of multiple sources of information leading t o  more poss ib i l i t i es  
of confusing and contradictory iriformation. 
the case f o r  both formal and informal l i a i son  agents. 

"his would 

It would seem tha t  t h i s  would be 

Proposition Va:  Given that a l ia ison ro le  exists,  l ia ison agent effective- 
ness tends t o  be higher with a low degree of freedom t o  
communicate than w i t h  a high degree of freedom t o  com- 
municate. 

11.3.3 - Research Question C 

Another group of variables a re  concerned with l ia i son  arrangements as they 
are affected by changes i n  the existing situation. 

Question C :  What are the e f fec ts  of changes i n  organizational 
s t ructure  and project c r i s i s  on l ia ison arrangements? 

Changes in  the  current s i tuat ion which would e f fec t  l i a i son  would often 
be i n  the form of perceptions of increased urgency, perceptions of impending 
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fa i lure ,  or c r i ses  of other sor t s  on a par t icular  research project. Another 
major source would be changes i n  management a t t i tudes  or control. The problem 
of defining what consti tutes a c r i s i s  is s ignif icant  and is  not attempted i n  
t h i s  thesis.  However, it should be noted t h a t  the discussion here implies a 
definit ion of c r i s i s  i n  terms of participant perceptions rather  than objective 
indicators of c r i s i s .  Also, Proposition V I  is primarily concerned w i t h  the 
response t o  c r i s i s  ra ther  than the means of perceiving or  recognizing c r i s i s .  
It is  f e l t  t h a t  the basic mechanism fo r  explaining how l ia i son  ac t iv i t i e s  w i l l  
be affected by various kinds of c r i s i s  is the defensive mechanism of boundary 
maintenance. 

Proposition V I :  During periods of c r i s i s  (from whatever source), the or- 
ganizational unit  which is threatened by the c r i s i s  w i l l  
tend t o  be characterized by reduction of communication 
barr iers  within the unit  and strengthening of barriers 
between the unit and other units. 

This proposition implies a decrease in  the freedom t o  communicate the 
threatened unit  and other units. 
it would be expected that communication through l ia ison agents would increase 
during times of c r i s i s  while communication through other channels decreased. 

Applying Proposition V t o  this si tuation, 

In empirically investigating th i s  proposition, it La important t o  determine 
the organizational unit  which is  being threatened. 
partment is  being threatened, one would expect higher frequency and ra te  of 
communication within the department, bu t  more structured communication across 
the boundaries of the department through l ia i son  agents. 

11.4 - Summary Remarks 

If the en t i re  research de- 

The model as it has been presented is merely a framework for  the develop- 
ment of a theory of l i a i son  aci t iviMea.  
extracted have been primarily concerned w i t h  the effectiveness of l ia ison 
agents because the empirical section of the thesis investigates t h i s  particu- 
lar topic. 
intended tha t  fur ther  work w i l l  accomplish this. 
by contributions from several  areas of l i t e r a tu re  which w i l l  be more thorougly 
surveyed as the model is developed mare ful ly .  

The pzopositions which have been 

The model can be extended in  other directions as well and it is 
The model can be enriched 



CHAP'IIER 111: TWO EMPIRICAL STUDIES 

This  chapter reports on two exploratory studies undertaken i n  widely different  
research s i t e s .  One of these is  an anlysis of interface data collected as part of 
Phase I1 of Project HINDSIGHT. Project HINDSIGHT is a large-scale study of govern- 
ment and indus t r ia l  laboratories which attempts t o  identify,  i n  retrospect, impor- 
t a n t  factors re la t ing  t o  several  areas of research and development management, 
including among other things, project  selection, idea flow, and interface relat ions.  
Project HINDSIGHT data used i n  this  thesis were collected by in-house personnel 
rather than by the writer.  
three indus t r ia l  firms i n  the Chicago area. The purpose of t h i s  study was t o  p i l o t  
t e s t  cer ta in  instruments, t o  ascertain the relevance of several  propositions about 
interface and l ia i son  phenomena, and t o  gain pract ical  experience i n  the tech- 
niques and problems of f i e l d  research. 

The second study was an investigation conducted i n  

111.1 - Project HINDSIGHT 

111.1.1 - General Background and Si tes  

Phase I1 of Project HINDSIGHT (Sherwin and 1senson,l966; Rubenstein,l966( c )  1 
was in i t ia ted  for  the purpose of attempting t o  identify s ignif icant  factors  
associated with successful research and exploratory development (RXD) events .2 
The en t i re  project included many areas of research on the research and develop- 
ment process of which the study of l i a i son  and interface relat ions was one part. 
HINDSIGHTT was conducted under the auspices of the Office of the Director of 
Defense Research and Engineering although t ra ining of the researchers, instrument 
design, and data analysis were undertaken by Northwestern University and the 
Massachusetts In s t i t u t e  of Technology. 

Twelve s i t e s  were selected for  study on the basis  of a review of contributions 
t o  the development of cer ta in  weapon systems.(See Office of the Director of Defense 
Research and Engineering,1964.) These sites, both within the government and i n  pr i -  
vate industry, were ident i f ied as having made major contributions t o  these weapon 
systems i n  the form of significant RXD events, Par t icular  groups within each s i te  
were selected on the basis of the smallest organizational element within which 
the specific RXD event may be said t o  have occurred. Individuals who were i n  the 
groups a t  the time of the events were then located and the appropriate instru-  
ments were administered t o  them. Needlees t o  say, it was not possible t o  locate 
a l l  of the persons who were group members of events which occurred from five t o  
f i f t een  years ago. Where it was possible t o  ident i fy  group members, many persons 
could remember l i t t l e  about the event. This problem of retrospective data collec- 
t ion  i s  discussed more f u l l y  i n  a subsequent section. 

The data analyzed and reported here represent only two sites. These sites 
are  the only two which have contributed a s ignif icant  amount of interface data 
a t  t h i s  time(June,1967). Both s i t e s  are  well-known governraent s i t e s .  One is a 
naval laboratory ana the other i s  an A i r  Force ins ta l la t ion  both are organized 
along t rad i t iona l  mil i tary laboratory l ines  a Condensed organization charts are 
included i n  Appendix A t o  indicate the general organization, the position of the 

2An event was defined i n  Project HINDSIGHT as an "act ivi ty  (e.g.,develop- 
nent, demonstration, investigation, study, e t c .  ) which culminated i n  understan- 
ding of the phenomena, demonstration of principles, or specif ic  embodiment of 
principles (e.g., technique, device, material, etc-1. ' '  
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in-house researchers, and the location of most of the referent groups for the study. 

111.1.2 - Research Questions and Propositions 

Although t h i s  study was primarily exploratory i n  nature, three research ques- 
tions were developed t o  guide the development of the instruments and t o  give direc- 
t ion  t o  the analysis.3 Three propositions were derived from these questions and 
from Douds and Rubenstein( 1966). The three research questions and propositions 
associated w i t h  them as they are presented i n  HINDSIGHT "Fi rs t  Technical Report" 
(Rubenstein, 1966(c) ) Appendix By Liaison Relations, are shown below: 

1. How are organizational interfaces characterized i n  R and D ?  
Proposition 1: Increases i n  physical and geographic barriers w i l l  decrease the 

frequency of communication, decrease the number of people engaging i n  in te r -  
face communication, and tend t o  decrease the r a t i o  of interactive t o  non- 
interactive communication. 

2. What are the characterist ics of interface communicators or l ia ison agents? 

as active member of a working group i n  order t o  be perceived as an effective 
itiaison agent for  t ha t  group. 

3. How do interfaces change with organizational s t r e s s?  

the perceived urgency increases and organizational controls are changed. 

Proposition 2: A person f i l l i n g  the ro le  of "l iaison agent" must be perceived as 

Proposition 3: During project crises,  interface communications w i l l  increase as 

Using the same research questions, the propositions were modified s l igh t ly  
t o  make them somewhat more expl ic i t .  A c l a r i f i ed  form of each proposition i s  
presented below: 

Proposition 1: A s  physical and geographic barriers increase, other things being 
equal, a. the frequency of (interface) communication decreases. 

b. the number of people engaging i n  interface communication 
decreases 

c. the r a t i o  of interactive t o  noninteractive ( in te r face)  commun- 
ication decreases. 

Proposition 2: Percepaon (by the group members) of a l i a i son  agent as an active 
member of a working group is  a necessary condition for  perception of him (by 
the group members) as an effective l ia ison agent for  t ha t  group. 

Proposition 3: 
interface communications w i l l  be posit ively related to: 

Given the s i tuat ion of project c r i s i s ,  changes i n  (the amount of )  

a. changes i n  perceived urgency. 
b. changes i n  in s t ab i l i t y  of organizational controls. 

Proposition 1 i s  certainly not an original proposition and has been ver i f ied 
by many researchers i n  a variety of sett ings.  (See ~erton,1948; Caplow and Forman, 
1950; Festinger, Schacter and Back,1963; Gullahorn,l952; and Maisonneuve, 1952 t o  
name a f e w . )  It i s  appropriate t o  investigate it i n  t h i s  study for a t  least two 

3The research questions and i n i t i a l  propositions were developed by C.F. Douds, 
Northwestern University. 
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reasons. One reason i s  tha t  we would l ike  t o  repl icate  findings i n  as many differ- 
ent kinds of s i tuat ions as possible. In  t h i s  case, since the finding that communica- 
t i on  frequency is  inversely related t o  distance is already rather  well-verified, 
whether or not this  instrument shows the same finding may give some indication as 
t o  whether the instrument i s  providing feasible data. Another reason is, of course, 
t h a t  one would l i k e  t o  know whether the phenomenon actually holds i n  t h i s  par t icular  
set t ing.  

A problem ar ises ,  however, i f  the data were t o  show no relationship.  Since 
the inverse relationship between distance and communication frequency is  a rather 
well established finding, and since one may have doubts about the accuracy of 
t h i s  type of retrospective data, it would be d i f f i cu l t  t o  interpret  whether the 
instrument and data collections procedures were faulty,  or whether the relat ion-  
ship t ru ly  does not hold i n  t h i s  par t icular  si tuation. On the other hand, an 
affirmative finding would tend t o  confirm both the proposition and the instrument 
as valid.  Until more is  known about the quality of retrospective data, this ambig- 
uous problem is l ike ly  t o  remain. Although an affirmative finding could be ex- 
plained i n  other ways, since the relationship is so well- and widely-verified, 
one's confidence i n  the instrument would cer ta inly increase with a finding which 
repl icates  previous resu l t s .  

The restatement of Proposition 2 shows that the proposition i s  predicting a 
necessary condition for  perception as an effect ive l ia i son  agent. The appropriate 
procedure for  tes t ing  such a prediction i s  t o  identify the effect ive l ia i son  agents 
and then t o  ascer ta in  whether the predicted necessary condition ex i s t s  (Zetterberg, 
1965, p.138). I n  the ideal  case, one instance i n  which A (an effect ive agent) 
ex is t s  without the hypothesized necessary condition B (perception as member) i s  
suff ic ient  grounds t o  disprove the proposition. It is  unlikely however, tha t  one 
is dealing with an "ideal" case i n  much of soc ia l  science research. Par t icular ly  
i#ight of the problems of retrospective data, it would seem reasonable t o  lBok 
fo r  a l e s s  pronounced relationship than the necessary condition s ta ted  i n  che 
proposition. It would be encouraging t o  further research i f  some posit ive rela-  
t ionship could be detected between perception as a member and perception as an 
effect ive l ia i son  agent. 

The restatement of Proposition 3 emphasizes that a project c r i s i s  m u s t  be 
ident i f ied before it i s  feasible t o  t e s t  t h i s  case. The proposition as s ta ted does 
not hold for  the condition of no project c r i s i s .  The term "amount of communication" 
i s  rather  ambiguous. Communication might be measured i n  terms of frequency, num- 
ber of channels, amount of information transferred pe r t i m e  unit ,  and i n  other 
ways. I n  the interview, the respondent was not asked t o  specify how he interpreted 
the "amount of communication," but he was asked t o  supply judgments as t o  haw this  
varied. Not only may the lack of common defini t ion make the data incomparable,be- 
tween respondents, but  the proposition itself may be affected. Proposition V of 
the model predicts a decrease of interface communication channels during c r i s i s ,  
but an increase i n  the frequency. It may be that fur ther  research along these l i nes  
w i l l  indicate the need for  different ia t ion among the many factors  that contribute 
t o  the "amount of communication." 

111.1.3 .. Comments on D a t a  Collection 

Data for  Project HINDSIGHT were collected by in-house personnel and were 
then transmitted t o  the participating ins t i tu t ions  for  reduction and analysis. 
Before beginning data collection, the collectors attended an intense two-wek 
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t ra ining course which attempted t o  expose them t o  elements and problems of f i e l d  
research and data collection. It was not intended t o  develop these persons in to  
experts i n  the area of soc ia l  science research, but it was hoped tha t  they became 
aware of potent ia l  and real problems which they might encounter. They were familiar- 
ized with the questions being addressed by the study although there was no attempt 
t o  indoctrinate them i n  extensive theory leading t o  these questions. 

The interface section of Project HINDSIGHT consisted of two i n ~ t r w n e n t s , ~  an 
interview and a questionnaire. (See Appendix B for sample copies.) This question- 
naire attempted t o  identify the persons and groups associated with a particular 
designated event. The questionnaire was completed by a representative group of 
persons who had been i n  the referent  group a t  the time of the event. T h i s  usually 
meant t h a t  three or four persons completed the questionnaire. These persons were se- 
lected as impartially as possible by the in-house researcher. He  was l imited t o  
some extent i n  h is  choice because tkeven t s  often occurred ten or more years ago 
and many persorscould no longer be contacted for  one reason or another. The e f fec t  
of biased representation of the event is not calculable, though there is l i t t l e  
reason t o  suspect that this  w o u l d  have a pronounced ef fec t  on the data. Only i f  
there were reason t o  believe that those persons who had died or who were otherwise 
unavailable were i n  some way consistently different  from those who completed the 
questionnaire would there be substant ia l  basis for  a claim of selection bias. 
Attempts were made t o  reach persons who are now employed elsewhere. Although these 
were not completely successful, t h i s  tended t o  reduce such possible differences. 

The most noticeable shortcoming of the data collection procedure i s  the f ac t  
that data were collected i n  retrospect. Respondents were asked t o  r eca l l  rather 
specific de t a i l s  of events that occurred up t o  f i f t een  years ago (1952), although 
some of the more recent events occurred i n  the ear ly  196O's(1960-1962). It is 
d i f f i cu l t  t o  in tu i t ive ly  assess the ef fec ts  of t h i s  retrospective type of data- 
collecting. (See O'Keefe,,1966.) There seem t o  be a t  l e a s t  two plausible ways i n  
which the data might be affected. One possible bias is that respondents would 
r e c a l l  only unusual incidents and interpret  these as the normal si tuation. This 
bias might be cal led a type of "halo effect"  i n  which an en t i re  event or se r ies  
of relationships is colored i n  the respondent's mind with one or a few particu- 
l a r l y  good or part icular ly  bad incidents. 

A second bias  might enter i f  the respondent rea l izes  that he i s  unable t o  
accurately r e c a l l  the actual  occurrences and attempts t o  "assist" h i s  memory i n  
some way by generalizing t o  the desired event from his  experiences. In  t h i s  case, 
the respondent might attempt t o  provide information which he believes the researcher 
i s  looking for, or he might simply make an educated guess as t o  what rea l ly  occurred 
on the basis of his experiences i n  many events of t h i s  sor t .  The bias toward "sat- 
isfying" the researcher by providing h i m  with the information he wants may be 
affected by the researcher's posit ion i n  the organization and the relationship 
which ex is t s  between the researcher and the respondent. I n  both the s i t e s  analyzed 
i n  t h i s  study, the researcher was i n  a staff or administrative position not direct-  
l y  superior t o  the persons being interviewed. In  a t  least one case which was ob- 
served by the writer, the relationship between the  researcher and the respondents 
tended t o  be one of friendship and mutual cooperation. 

It is not thought that researcher posit ion or personality perbe had any 
adverse e f fec ts  on the data collection. However, the two basic biases described 

%oth instruments were designed by C.F. Douds, Northwestern University. 
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above - the halo effect and the assisting-the-memory effect - are biases which 
are not calculable by an outside observer unless the observer happens to have some 
information about the event under study from another source. This was not the case 
in this study and one can only guess as to the impact of these biases on the data. 
To give some direction to the estimates of these biases, two questions about the 
relevance of the questionnaire were included in the instrument. Respondents were 
asked to indicate whether the questionnaire gave an accurate or inaccurate picture 
of the actual circumstances of the event (Question 30), and they were given the 
opportunity to add any coments of their own which had not been tapped by the 
questionnaire in a "free-for-all" question (Question 31). The general consensus 
of the responses to these questions is that the questionnaire was llso-so" in its 
accuracy. There were several comments mentioning the difficulty of remembering 
what actually occurred. 

As mentioned above, the instruments used to collect the data for the inter- 
face portion of Project HINDSIGHT consisted of a questionnaire and an interview. 
The questionnaire was designed to be self-administered and attempted to obtain 
information concerning the persons and groups involved with a particular event 
during a specified time period. A reference group was identified which was the 
prime group responsible for the research work done on the event. Usually three 
or  four members of this reference group completed the questionnaire. Some time 
after the questionnaires for a given event were completed, several persons who 
*ere identified through the responses to the first five questions of the question- 
naire were administered interviews. For each event there were usually five or six 
completed interviews avaliable, although this number ranged from two to ten. (In 
several cases it turned out that persons who were identified by the questionnaires 
were associated with the event only slightly and could not supply sufficient infor- 
mation to complete the interview. ) The interview followed an interview guide and 
usually took in the neighborhood of one half an hour to administer. The primary 
information supplied by the interview concerned the respondent's perception of 
the effectiveness of various persons as communicators and whether certain persons 
would have been accepted as members of the referent group. Additional information 
supplied by the interview concerned changes in control, project urgency, and crisis 
which may have occurred 8uring the event. 

111.1.4 - Identification and Definition of Variables 
The list below identifies variables referred to in the discussion of the 

research questions and propositions. Definitions are provided for each variable. 

3.1-Barriers: obstacles which impede the free flow of ideas, general comm~n- 
ication and cooperation. 

3.2-Physical and geographic barriers: those barriers caused by nonpersonal 
environmental factors such as distance, weather conditions, walls, desks, 
and closed doors. 

3.3-C01umunication: the imparting or interchange of information 

3 .h-Interface communication: communication across the boundaries of work groups 

3.5-Work group: a cluster of individuals working on a single (or closely related) - 
set of activities. 
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3.6-Frequency of communication: the number of times i n  a given time period i n  

3 .T-People engaging 2 interface communication: persons who are recipients and/ 

which communication occurs across the boundaries of a group. 

or transmitters of interface communication. 

3.8-Interactive communication: face-to-face, telephone, or other types of commun- 
icat ion i n  which immediate feedback and/or interchange of information i s  
possible. 

"3'.9-Noninteractive communication: communication i n  which immediate feedback and/or 
interchange of information is  not possible. 

3 .lO-Ratio of interactive t o  noninteractive communication: the portion of a person's -- 
communication which i s c l a s s i f i e d  as interactive divided by the portion class- 
i f i e d  as noninteractive. 

3.11-Liaison role: a role, formal or informal, whose intended function is to pre- 
vent or overcome imperfect interface communication. 

3.12-Liaison agent: any person who ac t s  i n  a l ia i son  role.  

3.13-Perception as an active member: the degree t o  which an individual i s  (would ---- 
have been) accepted by h i s  co-workers as belonging t o  a work group. 

3.14-Perception as an effect ive agent: the degree t o  which group members perceive 
a l ia ison agent as enhancing information exchange. 

3.15-Project c r i s i s :  a time period oI" substantially greater importance i n  the 
l i f e  of a project than other comparable t i m e  periods. 

3.16-Perceived urgency: an individual's perception of the immediacy w i t h  which 
a solution is needed by the organization.? 

3.17-Instability of organizational controls: the degree and rate t o  which organi- 
zational prozdures,  rules, and practices are changed. 

A s  has been previously noted, communication is a very complex process involving 
many intervening variables which are not readily measurable or observable by th i rd  
persons. For example, a very real part of face-to-face communication is the gestures 
and f ac i a l  expressions of the communicators. I n  verbal communication, s l i gh t  nuances 
of voice and pauses are important i n  conveying information. Although verbal commun- 
ication may not always be more informal than writ ten communication (e.@;., compare 
the informal memo and the formal conference), one generally expects t ha t  there is  
a greater opportunity fo r  immediate feedback and interchange of information i n  ver- 
ba l  communication. It i s  on t h i s  basis that communication is  divided in to  two broad 
classes of interactive and noninteractive. One would usually expect a given instance 
of interactive communication t o  be more conducive t o  complete understanding by both 
parties and thus be preferred, but t h i s  i s  not necessarily always so. The division 
of communication in to  interactive and noninteractive must be viewed as an a rb i t r a ry  
selection of criteria. Communication could probably be more accurately viewed as a 
continuum from heavily interactive t o  completely noninteractive on the basis of 
immediacy of feedback. The selection of an arbi t rary dividing point w i l l  of necesaity 

?Adapted from HINDSIGHT "Firsf Technical Report" Appendix B, Idea Flow, p.3. 
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result in some errors because other things affect the degree of interaction be- 
sides the immediacy of feedback. 

111.1.4.1 - Sources of Information About Variables 
The table which follows (Table 3.1) indicates which portion of the instruments 

provides data for the variables. The prefix "Q" refers to the questionnaire and "I" 
refers to the interview. In addition to the specific sources, background informa- 
tion about the history of the sites was incorporated. Also valuable was Question 
31 of the questionnaire which provided miscellaneous information relevant to seve- 
ral of the variables. 

VARIABLE SECTION OF INSTRUMENTS 
PROVIDING DATA 

3.2-Physical and geographic barriers 
3.4-Interface communications 
3.6-Frequency of communication 
3.7-People engaging in interface communication(number) 
3.10-Ratio if interactive to noninteractive communication 
3.12-Liaism agent 
3.13-Perception as an active member 
3.14-perception as an effective agent 
3 .&Project crisis 
3.16-perceived urgency 
3.17-Instability of organizational controls 

TABLE 3.1 
Information About Variables 

111.1.5 - Data Reduction and Analysis of Propositions 
Data from two HINDSIGHT sites were available for analysis comprising a total 

of 46 questionnaires and 95 interviews. O€ these instruments, 5 questionnaires and 
14 interviews were not useable because the respondent was not fully connected with 
the event and could not supply appropriate answers. This left a net total of 41 
questionnaires and 81 interviews representing 16 events. See Table 3.2 for a 
breakdown of the instruments. 

SITE I N S r n ~ r n S  INcoMPmm NET TOTAL EVENTS 

A 16 Quest. 2 Quest. 14 Quest. 5 
A 15 Inter. 0 Inter. 15 Inter. 
B 30 Quest. 3 Quest. 27 Quest. 11 
B 80 Inter. 14 Inter. 66 Tnter. 

COLUCTED INSTRUMENTS INSTRUMENTS REPRESENTED 

- 

Instruments Collected 

The initial, step of data reduction was accomplished with the aid of two cam- 
puteii programs written specifically for this study by C.F. Douds. The first, Pro- 
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gram PRECMPR, rearranged the data s o  th&t various groups could be ident i f ied even 
though different  respondents referred t o  them by different  names. In  doing t h i s  
respondents were grouped by event and the group names used by each respondent were 
printed. The groups were c lass i f ied  on the basis of whether they represented input, 
coordinative, or output interfaces w i t h  the referent group. This  further aided i n  
identifying multiply-named groups. Groups named i n  questions 6 through 3 were 
c lass i f ied  as input groups; questions 10 and 11 ident i f ied coordinative groups; 
and output groups were named i n  questions 12 and 13. (See Appendix A fo r  a sample 
output sheet from t h i s  program. ) 

The PRECMPR program was valuable i n  allowing ident i f icat ion of groups and i n  
determining the re la t ive  role  each group played i n  re la t ion t o  the referent group, 
but it did not form the basis for  any of the analysis. Program INTERFAC w a s  the 
second s tep  i n  the data reduction by computer. This program completed the error  
checking started by PRECMPR and i n  addition rearranged much of the data used in  
the analysis of the f i r s t  proposition. INTERFAC provided er ror  checking fo r  ques- 
t ions 14  through 28 and manipulated these same data. The output of t h i s  program 
was a se t  of matrices plott ing distance versus several other variables. It was 
possible t o  obtain the output e i ther  i n  terms of individual events or combined 
in to  a single matrix representing a l l  events. It was found tha t  for the most part, 
the combined mode was most useful i n  t h i s  analysis, but the f l e x i b i l i t y  of the 
program i n  t h i s  regard is  valuable for  future studies. 

These data were both a t e s t  of Proposition 1 and an exploratory search for  
other s ignif icant  relationships. (The exploratory portion of the study is described 
more fu l ly  i n  a subsequent section.) It would be useful i f  further modifiakions 
of INTERFAC would provide s l igh t ly  more f l e x i b i l i t y  by al larfng the user t o  desig- 
nate the variables t o  be used for computing the matrices. 

111.1.5.1 - Proposition 1 

For the sake of convenience, it is appropriate t o  res ta te  Proposition 1 here: 

Proposition 1: A s  physical and geographic barr iers  increase, other things 
being equal, a. the frequency of ( interface)  communication decreases. 

b. the number of people engaging i n  interface communication 
r$ecreases. 

c. the r a t i o  of interact ive t o  noninteractive communication 
decreases. 

There are  four variables which must be ident i f ied and measured i n  order t o  eval- 
uate t h i s  proposition. They are: 

(1) physical and goegraphic barr iers  (3.2) 
(2)  frequency of interface communication (3.6) 
(3) number of people engaging i n  interface communication (3.7) 
(4)  the r a t i o  of interactive t o  noninteractive communication (3.10) 

--Phystcal and geographic bar r ie rs  (3.2)- 

belmr-fEl?ig. '3'.1: In  S b e  cases,' ad'ditional information w a s  contained i n  the 
interviews, but t h i s  was not consistent enough t o  be of much assistance. The most 
interest ing contribution of some of regarding distance was the 

a,s the phyeical dis-  
groups. For example, 

The primary source of information about barr iers  was from question 14 shown 

n some cases on such an objective fac 
, .or the absolute,' location of , 

- 
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one respondent comments tha t  I t . .  .the Analysis and Measurement Branch moved t o  a 
building approximately one mile away which tended t o  reduce the freedom, amount, 
and qual i ty  of communication." Another of the members of the same group contradicts 
h i m  by reporting I t . .  . a l l  groups i n  same building so there were no serious physical 
constraints on communication. I' In  th i s  particular case several other group members 
corroborated the l a t t e r  statement and it appears that the first statement is i n  
error .  T h i s  finding of direct  contradiction is  not too frequent with regard t o  
physical distance, but the f ac t  that it does occur occasionally on a factor  that  
i s  a f a i r l y  objective one indicates the necessity t o  interpret  t h i s  kind of re t ro-  
spective data w i t h  caution. In  general, the data on physical distance agrees 
f a i r l y  well across respondents i n  answer t o  question 14. (See l i s t ing ,  Appendix 
A . )  It is  not always as consistent for l e s s  objective phenomena. 

14. What was the physical ''distance" t o  the group from your location? 
If moves occurred, write i n  as many codes as necessary. 

A - Same room or only a few steps away. 
B - "Down the hal l ;"  a few minutes away. 
C - On a different  f loor;  a few minutes away. 
D - In  a nearby building; s w e r a l  minutes away. 
E - "Across town;" a fract ion of an hour or an hour away. 
F - In  another town; more than an hour or so away. 

Fig. 3.1, Question 14 

--Frequency of communication (3.6)-- 

23 through 27 (Fig. 3.2). The reasoning was tha t  physical distance would set an 
upper bound on the frequency of communication; therefore, the maximum frequency 
mentioned i n  these f ive questions was  used i n  the frequency versus distance ma- 
t r i x .  Questions 23 through 27 are shown below: 

The frequency of communication was obtained from the responses t o  questions 

23-27. Please use the following scale for  t h i s  group of questions. 

A - Several times a day. 
B - Several times a week. 
C - About once a week. 
D - About once a month. 
E - Less than once a month. 
F - Never. 

Approximately how often was there communication between your group 
and the others listed-- 

23. A t  formal conferences and meetings? 
24. Through an intermediary, not a member of e i ther  group? 
25. By personal, face-to-face conversations? 
26. By writ ten notes, memos, l e t t e r s ,  reports,  or t ransfer  of 

documents ? 
27. By telephone? 

Fig. 3.2, Questions 23 - 27. 
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These questions were answered for  each group which the respondent had mentioned 
ea r l i e r  i n  the instrument as being a group with which the referent  group had con- 
t a c t  of one so r t  or another. 

--Number of people engaging i n  interface communication (3.7)-- 

were i n  contact w i t h  each other group and how many persons i n  other groups were in  
contact with the referent group. There w a s  provision for  responses t o  indicate 
variation over the l i f e  of the event, but most respondents gave only one answer. 
Where two or more answers were given, most of the variations were by only one or 
two persons (e.g., 2/2/1). The two questions are  shown i n  Fig. 3.3. Responses from 
each of these questions were plotted separately against distance. Then t h e  two 
questions were combined and t h e  t o t a l  number communicating was plotted against 
distance. 

Questions 20 and 21 respectively asked how many people from the referent group 

20. HOW many people from your group were i n  (more or l e s s )  regular contact 
w i t h  each group? If s ignif icant  variations occurred i n  the i n i t i a l ,  m i d ,  
and end time periods give three numbers--e.g., 2/8/1. 

21. How many people i n  each group were the (more or less) regular recipien-';s 
of these contacts? Indicate significant time variations i n  the dame 
manner. 

Fig. 3.3, Questions 20 and 21 

--The r a t i o  of interact ive t o  noninteractive communication (3.lO)-- 

interactive t o  noninteractive communication. I n  the program, questions 23, 25, and 
27 are considered as representing interactive communication and questions 24 and 
26 represent noninteractive communication. Responses t o  the questions are assigned 
numerical values of s ix ,  f ive,  ... zero corresponding t o  the l e t t e r s  A through F 
respectively. The r a t i o  is  then computed and assigned t o  a category ranging from 
high t o  low. The cutoff values are  shown i n  Fig. 3.4. (On the printout sheet, the 
term "direct/ indirect" is  used rather than interactive/noninteractive. ) 

Questions 23 through 27 provide the data for the computation of the r a t i o  of 

I f  r a t i o  i s  but l e s s  the category 
greater than: than: is: 

7.37 
3.60 
1.76 
.€% 
* 43 

1.77 
.a7 
.44 

1 (high) 
2 
3 
4 
5 
6 (low) 

Fig. 3.4 Cutoff points for  r a t i o  of 
Interactive t o  noninteractive communication 

--Analysis of Proposition 1-- 

few entr ies ,  often being as low as three or four en t r ies  fo r  a 7 by 9 matrix. 
Rather than analyzing the data for  each individual matrix i n  each event, it was 
f e l t  t o  be more feasible t o  combine the events t o  obtain a t o t a l  of f ive matrices 
relevant t o  t h i s  proposition. This is  fe l t  t o  be an appropriate procedure since the 
phenomena being investigated a re  claimed t o  be general trends which w i l l  occw 

It was found t h a t  the matrices obtained for  individual events contained very 
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Number 
Contacting 

8 
8 
7 
6 
5 
4 
3 
2 
1 

l O W  high 

Fie.  3.5 
Distance 

Total 
Number Comm- 
unicat ing 

l O W  k g h  
Distance 
Fig. 3.7 

high 
Ratio of 

Interactive 
Noninteractive 

low 

Number 
Contacted 

low high 
D i  s tance 
Fig. 3.6 

high 

Maximum 
Frequency 

low 
low high 

Distance 
Fig. 3.8 

Distance 
Fig. 3.9 

across a l l  groups and a l l  events. No dis t inct ion was made between sites, a l l  the 
data being t reated as i f  from one s i t e .  Because the sites a re  similar i n  organi- 
zation and because t h i s  proposition i s  attempting t o  describe a general phenomena, 
it is not f e l t  t h a t  t h i s  procedure was inappropriate. V i s u a l  inspection of the 
printout sheets did not reveal noticeable differences i n  the relevant matrices. 

The data used i n  evaluating the proposition a re  sham i n  Fig. 3.5 through 
Fig. 3.9. The data were analyzed i n  terms of Chi-square contingency tables.  Fig. 
3.10 shows that three of these relationships are  significant a t  the 0.025 l eve l  
or better. That is, the null hypothesis of independence between the two variables 
is  rejected i n  three of the f ive  cases. Examination of the tables  indicates t ha t  
the dependence between the variables i s  i n  the direction predicted by the propo- 
s i t ion .  For example, the dependence between communication frequency and physical 
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distance is  i n  the direction of higher frequency the shorter the distance. The 
dependence between the r a t i o  of interactive t o  noninteractive comunication and 
physical distance i s  i n  the general direction predicted, but it should be noted 
that there was a defini te  clustering of the r a t io s  i n  the middle area of the r a t i o  
scale. The data indicate a s l igh t  trend i n  the predicted direction, but further 
research should be done t o  ver i fy  t h i s  finding. 

Relationship: Chi-square Chi -square Significance 
Distance versus-- Re quire d Obtained Level 

Number 
Contacting 46 e 0588 34.9007 NS* 

Number 
Contacted 69,1986 72.1198 0.005 

Number 
C omuni ca t ing 40.2560 35 7247 NS* 

Maximum 
Frequency 46 9279 49.8918 0.005 

Ratio of 
Interactive t o  34.1696 34.2596 * 0.025 
Noninteractive 

*NS (not s ignif icant)  relationships were tes ted a t  the 0.10 level.  
Fig. 3.10 - Summary Findings 

The table and the matrices indicate tha t  the frequency of communication and 
the r a t i o  of interact ive t o  noninteractive communication decrease as physical dis-  
tance increases. These findings tend t o  ver i fy  Proposition 1, parts a. and c. Also 
indicated is that the number of people contacted i n  the other group decreases as 
physical distance increases. However, the other two figures (Fig. 3.5 and 3.7) 
concerned with the number of people communicating are  not significant even a t  the 
0.10 level.  This would tend t o  lead t o  an interpretat ion which re jec ts  part b. 
of" Proposition 1. 

It i s  not c lear  why there should be a s ignif icant  relationship between phys- 
i c a l  distance and the number of people contacted i n  another group and no relat ion-  
ship between physical distance and the persons i n  one's own group who communicate. 
It i s  possible tha t  the collection of data i n  retrospect may have some bearing on 
t h i s  finding. It may be that one simply remembers one's own group better and can 
remember instances when almost everyone did some communicating with other groups. 
One would nob be so  l ike ly  t o  remember persons from another group except those who 
were frequently noticed, probably those persons who were key persons and did a l o t  
of communicating w i t h  one's own group. Thus, assuming that there actually ex is t s  
an inverse relationship between number of persons communicating and physical dis-  
tance (similar t o  those found for  the other dependent variables),  an hypothesis 
of '&if f e ren t i a l  remembering" due t o  group membership would explain the finding 
described. The f ac t  that the t o t a l  number of people communicating was not found 
t o  be s ignif icant  i s  not too surprising when one r eca l l s  that t h i s  is a composite 
relationship, composed of the same data from which Fig. 3.5 and Fig. 3.6 were 
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derived. This relationship is then a 
s ignif icant  relationship, and is  i t s e l f  not significant.  

composite of one s ignif icant  and one non- 

111.1.5.2 - Proposition 2 

The proposition is restated here for  easy reference: 

Proposition 2: Perception (by the group members) of a l ia i son  agent as an 
active member of a working group is  a necessary condition for perception 
of h i m  (by the group members) as an effect ive l ia i son  agent fo r  that group. 

The variables which m u s t  be ident i f ied and measured are: 

(1) Group members of a work group (3.5) 
( 2 )  Liaison agent (3.12) 
(3) Perception as an act ive member(3.13) 
( 4 )  Perception as an effect ive l ia i son  agent( 3.14) 

--Group members of a work group (3.5)-- 
Questions 1 and 2 (Fig. 3.11) of the questionnaire were used t o  determine 

who were members of a given work group. The names of these persons were used i n  
the interview and were then ver i f ied or a l te red  by the respondent i f  necessary. 
Supplementary information i n  the form of organization charts and the researcher's 
knowledge of the organization and the par t icular  event were used i n  some cases t o  
a i d  i n  the ident i f icat ion of persons who were not ident i f ied on the questionnaire 
as belonging t o  a group. 

1. Persons i n  your Group who were concerned w i t h  the Referenced Event 
who were under the technical and administrative supervision of the 
supervisor of your Group. 

- 

2.  Persons i n  your Group who were concerned with the Referenced Event 
who were under the administrative supervision of the supervisor of some 
other Group, i .e. ,  persons who were on "loan" t o  your Group but reported 
elsewhere f o r  payroll, promotion, e tc .  

Fig. 3.11, Questions 1 and 2 

--Liaison Agent (3.12)- 

agent w i t h  the data avaliable from these two instruments. I n  some cases, the 
exhtence and ident i ty  of a l ia i son  agent was rather obvious, but for  the most 

There did not seem t o  be any clear-cut way t o  ident i fy  or define 8 l i a i son  



par t  it was not possible t o  pinpoint one or a few key persons. 

(Differences between information received from the two s i t e s  became noticeable 
i n  data pertaining t o  t h i s  proposition and the th i rd  proposition. One researcher 
was obviously aware of the propositions and obtained considerable information on 
individual perceptions of who were l ia i son  agents, how effect ive they were, and 
whether they would have been accepted as members. However, t h i s  researcher accounted 
for  only about twenty percent of the data. The second researcher supplied much more 
data, but much of h i s  interview data w a s  not detailed enough t o  identify l ia i son  
persons as clear ly  as was possible with data from the other researcher.) 

Question 22 indicated whether a l ia i son  arrangement existed between groups, 
and the nature of such an arrangement, but it did not ident i fy  who f i l l e d  the 
l ia i son  function(Fig. 3.12). The procedure which was f ina l ly  used t o  locate l iai-  
son persons was t o  ident i fy  those persons who were chosen by a t  l ea s t  half of the 
interviewees (with respect t o  a given event) as having carr ied information back 
and for th  amow two or more groups. (See 12a, Appendix B.) This was considered a 
minimum c r i t e r i a  for  a l ia i son  person. Those persons who were also mentioned i n  
the body of the interview as having been key persons or having performed a l ia i son  
function were s ta r red  (*) i n  Table 3.3 and ident i f ied as t rue  l ia i son  agents. 
Since there were only three of these persons, it is  not possible t o  ascer ta in  
whether they have character is t ics  markedly different  from the others who were 
t reated i n  the analysis as l ia i son  agents. 

22. With which groups were there formal "l ia ison arrangements" of the 
following types-- 

A - A supervisor, manager, special  ass i s tan t ,  e tc . ,  from a point 
i n  the organization above the supervisor of both groups. 

B - A "l ia ison agent" not responsible t o  a supervisor i n  either group. 
C - A member of one group designated as the "contact man" for  the 

D - A  member of one group assigned t o  work a t  l e a s t  part time i n  the 

E - None of the above l ia i son  arrangements. 

other group. 

other group. 

Fig. 3.12, Question 22 

Using t h i s  method, twenty-seven l ia i son  agents were ident i f ied,  It should be 
noted that a l l  of these l ia i son  agents re fer  t o  persons who were not organization- 
a l l y  defined as part of the referent group. The main reason t h i s  i s  so i s  tha t  no 
respondent was asked whether he would accept members of h i s  organizationally de- 
fined group as members of h i s  work group. In  other words, it was assumed that 
the members of the organizationally defined referent  groups accepted each other as 
members. I n  order t o  test Proposition 2, it is necessary t o  have responses as t o  
whether or not a part icular  person was accepted as belonging t o  the respondent's 
work group. These responses were available only for  persons i n  organizationally 
defined "other" groups and thus the proposition was 
The s i tuat ion may be restated i n  a simpler way: By assuming t h a t  persons accepted 
individuals i n  the i r  organizationally defined group as work group members, one 
has guaranteed tha t  the proposition cannot be disproven for  one's own organizational 
group. Therefore, the proposition m u s t  

t es ted  only on these persons. 

be tes ted i n  a s i tua t ion  i n  which both the 
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variables nay vary. For this  reason, only l ia ison agents from the "other" groups 
were identif  Ted. 

--Perception as an active member (3.13)-- 

work group member was determined only for  persons who were not par t  of the organ- 
izat ional ly  defined group. These responses were obtained i n  question 2c of the 
interview. Additional data were sometimes available as supplementary indicators 
i n  questions 2 and 5 of the questionnaire, but these data were not significantly 
helpful . 

A s  has been previously mentioned, whether or not a person was accepted as a 

Number Acceptance 
Interviewed A s  Member 

~~ 

Effectiveness 
Rating e 

* 4  
5 

4 yes 
3 yes 
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The principal problem involved i n  analyzing the data on the independent 
variable was how t o  co l la te  the data in to  a representative ra t ing  for  a given 
individual. The crucial  decision was what t o  do w i t h  the persons who gave no res- 
ponse t o  t h i s  question. It was f ina l ly  decided t o  ignore the persons vho gave no 
response and summarize the data on the basis of those who did respond. ( T h i s  pro- 
cedure is  similar t o  the one used t o  summarize the ratings of effectiveness.) 
This decision makes the assumption tha t  the unknown responses would have made l i t t l e  
difference i n  the f i n a l  scores. A n y  other decision would have t o  make some assump- 
t i on  about the ways i n  which the unknown scores would have a l te red  the f i n a l  scores. 
There do not appear t o  be grounds for  any trend of the unknown scores i n  one par- 
t icu lar  way rather  than i n  another way. 

The acceptance scores were summarized i n  terms of the percent who would 
have accepted out of those who responded t o  the question for  $. given event. The 
t o t a l  range of the scores went from OO$ t o  loo$ with  a median of 75%. The range 
was then divided in to  the sections of high (greater than 75$), medium ( less  than  
or equal t o  75$ but greater than 5@), and low ( l e s s  than or equal t o  5O$). This  
division resul ted i n  categories w i t h  frequency ten, eight and nine respectively. 

--Perception as an effect ive l ia i son  agent (3.14)-- 

icat ing was interview question 2b. (See Appendix B.) Occasionally question 31 from 
the questionnaire provided additional data, but t h i s  was the exception, The res- 
ponses t o  question 2b were found t o  conveniently f a l l  in to  the categories of Very 
Effective, Moderately Effective, Slightly Effective, and Ineffective. These were 
assigned arb i t ra ry  numerical values of 3,2,1 and0) respectively and an average 
rat ing of effectiveness was obtained for  each l ia i son  agent. The rat ing w a s  an 
average only of the persons who had rated him, not fo r  the en t i r e  number of in te r -  
viewees fo r  a given event. I n  the "Rating" column i n  Table 3.3, the number i n  
parentheses is the number of persons who rated the l ia i son  agent. T h i s  can be com- 
pared t o  the number interviewed and be seen t o  usually be one-half or greater of 
the number interviewed. 

The primary source for  data on the effectiveness of various persons i n  c&un- 

The rat ings ranged from 1.5 t o  3.0 w i t h  a median of 2.3. In  order t o  construct 
a contingency table, the data were divided in to  categories of high (2.5 through 3.0), 
medium (2.0 throygh 2.4) and l o w  (less than 2.0). 

--Analysis of Proposition 2- 
There were a t o t a l  of seven scores which f e l l  exactly on a dividing point 

(four scores of 75% and three scores of 50%) i n  the range of acceptance scores. 
Since these scores represented one-fourth of the t o t a l  number ident i f ied as liaison, 
it was quite  important which way they were classi f ied.  The contingency table i n  
Fig. 3.13 was analyzed t o  determine i f  the nul l  hypothesis of independence between 
acceptance as a member and perception as effect ive could be rejected. It was found 
that it could not be rejected a t  the 0.10 leve l  (i.e., the relationship was not 
s ignif icant) .  It turned out however, that the seven scores on the dividing points 
of the ranges of high, medium, and low would have changed the significance i f  they 
had been c lass i f ied  in to  the upper categories rather than the lower categories. 
Therefore, the graph i n  Fig. 3.14 is  included i n  order 00 present a s l igh t ly  
clearer picture of the actual  relationship between the variables. 

The data pictured i n  the graph were subjected t o  a correlat ion analysis. The 
resul t ing correlation was found t o  be 0.43, s ignif icant  a t  the 0.025 level.  Although 
t h i s  m u s t  be tempered with the finding that the relat.ionship is, at best ,  onLy m a r -  
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Effective- 2. 
ness 

1.0- 

High 

ness Med. 
Effective - : . *  e 

u 
* .  . .  .. 

& 

low high 
Acceptance 

Fig. 3.13 Effectiveness 
versus Acceptance 

3.01 c . .% * 
0 .  

ginally significant in terms of the contingency table analysis, it does seem to 
indicate that there is some sort of marginal basis for support of Proposition 2. 
At the very least, there should be further research undertaken to more clearly 
verify or disprove the proposition. 

The proposition predicts that acceptance as a member is a necessary condi- 
tion for perception as an effective agent. The findings do not support that 
strong a statement, but they indicate a possible relationship between acceptance 
as a member and effectiveness. The direction of causality between these two vari- 
ables is uncertain. A plausible argument can be made for an interpretation in 
both directions. It would seem likely that this relationship is of the kind Berelson 
and Steiner (1964) call a spiral relationship in which more of A leads to more of 
B which in turn leads to more of A and so forth. 

111.1.5.3 - Proposition 3 
The revised form of Proposition 3 is stated below: 

Proposition 3: Given the situation of project crisis, changes in (the amount 
of) interface communication will be positively related to: 

a. changes in perceived urgency. 
b. changes in instability of organizational controls. 

It is necessary to identify these variables: 

(1) project crisis (3.15) 
(2) interface communication (3.4) 
(3) perceived urgency (3.16) 
(4) instability of organizational controls (3.17) 

--Project crisis (3.15)- 

the interview questions three and four (Fig. 3.15). These two questions were falrly 
effective in eliciting information about crises although responses of different 
persons from the same group were often not consistent. Table 3.4 is included in 
the presentation to indicate the magnitude of some of these inconsistencies. The 
entries in the table refer to persons who specifically stated that there was no 
crisis during the project versus those who described a crisis. 

All data relating to crisis conditions during the project were obtained from 

Most of the persons who described a crisis described a technical crisis of 
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some sort .  Although several  persons mentioned reorganizations i n  passing, most of 
them remarked that t h i s  had not had any noticeable e f fec t  on the project or the 
referent group. There were some exceptions t o  this  observation as i n  the case of 
one group which was completely dissolved i n  the midst of a project because of 
increased e f for t  i n  other areas i n  the post-Sputnik era. Generally however, the 
c r i ses  recalled were concerned with technical problems or disagreements as t o  
technical capabi l i t ies  or qualifications.  There were v i r tua l ly  no remarks con- 
cerning personality differences which resul ted i n  c r i ses  (only one out of eighty- 
one interviews ). 

3. When did periods of c r i s i s  OCCUT with respect to: 

-- technical work of the interviewee's group? 

-- technical work affect ing the whole program or organization? 

-- management of the program or organization? 

4. E l i c i t  a number of incidents tha t  involved the interfacing groups where 
there was an observable outcome t h a t  was: 

-- clear ly  successful (constructive or "good"). 

-- clear ly  unsuccessful (disruptive or "bad"). 

Include normal or everyday s i tuat ions as well as c r i s i s  si tuations.  Com- 
paring everyday and c r i s i s  si tuations,  note i n  as much detail as possible 
remarks indicating: 

-- changes i n  mount of communication between groups; 

-- changes i n  a b i l i t y  or freedom t o  communicate, imposition or relaxation 
of controls; 

-- changes i n  f e l t  urgency. 

Fig. 3.15, Interview Questions 3 and 4 

--Interface communication (3 -4)-- 

communication varied during periods of project c r i s i s .  This information w a s  ob- 
tained primarily from interview question 4 (Fig. 3.15). Other information about 
how the amount of information varied with time w a s  obtained from questions 1 5  
through 18 i n  the questionnaire (Fig. 3.16), but these questions referred t o  
conmnmication i n  general between the referent  group and other groups. It did not 
pertain specif ical ly  t o  periods of c r i s i s .  

For t h i s  proposition, it was necessary t o  know how the amount of interface 

Referring t o  Table 3.4, it can be seen that the information requested i n  inter-  
view question 4 was not as complete as would have been desirable. In  order for  t h i s  
proposition t o  be correctly evaluated, it is  necessary t o  have complete responses 
t o  t h i s  question. 
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15. With w h a t  group(s) did have-- 

M - The most comunication 
L - The l eas t  communication 
A - Roughly average amount of communication re la t ive  t o  M and L. 

16-18 How did the amount of communication between your whole group and 
each of the named groups vary during the period of work on the 
Event? (Same code as above.) 

16. During the i n i t i a l  period (often the f irst  %)? 
17. During the m i d  period (often the middle $)? 
18. During the end period (often the last t)? 
Please aate the periods you had i n  mind: 
I n i t i a l :  t o  

Mid: t o  

End: t o  

Fig. 3.16, Questions 15-18 

--Perceived urgency (3.16)-- 

ceived by group members was interview question 3. The responses t o  t h i s  question 
were a l so  sketchy as shown by Table 3.4. There was somewhat  more agreement on t h i s  
question than on whether or not a c r i s i s  occurred. Responses t o  t h i s  question were 
categorized as increasing Urgency, decreasing urgency, or no change i n  urgency. 

--Instabil i ty of organizational controls (3.17)-- 

b i l i t y  of organizational controls. Organizational controls were said to-be stable 
i f  there was l i t t l e  or no change i n  perceived freedom t o  communicate, an3 i f . f o r -  
m a l  l i a i son  arrangements were not circumvented. To the extent that freed& t o  
communicate varied and formal l i a i son  arrangements w e r e  clycumvented, organiza- 
t i ona l  controls were interpreted as instable.  

The main source for  information concerning the urgency of the project as per- 

Responses t o  interview questions 4 and 5 were analyzed t o  detehink the sta- 

Table 3.4 shows that there were v i r tua l ly  no Yesponses which indicated a 
change i n  perceived freedom t o  communicate. Also,  there w e r e  very few responses 
indicating t h a t  circumvention of formal arrangements occurred. Most- of the respon- 
dents f e l t  that there was always high freedom t o  communicate and that informal 
communication was encouraged. Supplementing t h i s  impression were the many ttate- 
ments that the respondents were not aware of any formal l ia i son  arrangements. 
Whether there actual ly  were formal arrangements, or whether these arrapgements 
were carried out and considered by the group members as informal is not inter- 
pretable from the data. 

- - A n s l y s i s  of Proposition 3- 

properly, a preliminary attempt was made t o  see i f  there seemed t o  be a basis  for  
Although data did not appear t o  be completely adequate t o  test theiproposition 
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further research on t h i s  topic.  Table 3.4 shows i n  summary form the data on urgen- 
cy and s t a b i l i t y  of organizational controls for  s i x  groups which were defined as 
having experienced a c r i s i s  during the  project. A c r i s i s  w a s  said t o  ex i s t  if a t  
l e a s t  half of the respondents who answered the question indicated that there was 
a c r i s i s .  This was a weak cr i te r ion  and may have resulted i n  some groups being 
c lass i f ied  as having undergone c r i s i s  when they did not actual ly  do so. However, 
t h i s  appears t o  be the most feasible  way of approaching the proposition given 
the data available. 

While Table 3.4 does not appear t o  demonstrate any pronounced relationship 
as predicted, a reading of the interview tends t o  lend support t o  the proposition 
as stated.  A quotation from one of the members of group 6 is  shown below: 

A t  that  time, the heavy work load of A [the referent group] 
contributed t o  a desire t o  get as much work as possible out 
of C [a tes t ing  group-] . When special  90-day programs were super- 
imposed, a much closer relationship developed. Groups were much 
more harmonious, worked be t te r  together t o  meet a deadline. A l l  
work on other projects was dropped. 

T h i s  statement and other similar statements tend t o  support the interpretat ion of 
the amount of communication increasing as perceived urgency increases, Unfortun- 
a te ly ,  the data i s  such t h a t  only a f e w  descriptive statements of t h i s  type were 
collected. The data are  not suff ic ient  t o  make any quantitative statements about 
the relationships predicted i n  Proposition 3. 

A supplementary analysis was undertaken of questions 16, 17, and 18 t o  deter- 
mine if any typica l  pattern of the amount of communication over the l i fe  of the 
event could be detected. Since each of these questions could be answered by one 
of three answers, there were a possible twenty-seven different  patterns of the 
amount of cormnunication which could be reported. These patterns were c lass i f ied  
in to  five groups on the basis of whether they represented the same amount of 
communication over the event, an increasing amount, a decreasing amount, a con- 
cave pattern or a convex pattern. Table 3.5 shows the patterns included i n  each 
category and Table 3.6 shows the dis t r ibut ion of the patterns fo r  each referent  
group. A visual inspection of Table 3.6 indicates t h a t  there does not seem t o  be 
any marked difference i n  the communication pat tern between groups who experienced 
a c r i s i s  and those who did not. It should be remembered however, tha t  both the 
method for  determining c r i s i s  and the c lass i f ica t ion  of the patterns in to  these 
f ive  large categories a re  rough indicators and not t o  be taken as precise measures. 

111.1 e 5.4 - Other Findings and Analyses 

I n  addition t o  investigating the e f fec ts  of distance i n  Proposition 1, matrices 
were computed t o  p lo t  physical distance against  several other variables. The 
matrices are shown i n  Fig. 3.17 through Fig. 3.21. The variables contributing t o  
these matrices were measured by questions 23 through 27 and were attempts t o  eval- 
uate the e f fec ts  of distance on communication by various modes. The different  
modes represent varying degrees of directness and in te rac t iv i ty  ranging from per- 
sonal, face-to-face conversations t o  writ ten letters and communication through 
intermediaries. 

Fig. 3.23 shows that a l l  these five matrices indicate a s ignif icant  relation- 
ship a t  the 0.005 l eve l  or be t te r .  By inspection, a l l  the relationships a re  i n  the  
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*Groups i n  which c r i s e s  were identified 
TABU 3.6, Distribution of Comnunication Patterns 
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High 

Intermediary Face-to-Face 
Frequency Frequency 

LOW 

Written 
Frequency 

Conference 
Frequency 

High 

LOW 

Low High 
Distance 
Fig. 3.17 

Telephone 
Frequency 

LOW High 
Distance 
Fig. 3.18 

Low High 
Distance 
Fig. 3.19 

LOW High 
Distance 
Fig. 3.20 

High 

LOW 

-atisfact, 

High 

. Jn 

LOW 
LOW High LOW High 

Distance 
Fig. 3.21 

Distance 
Fig. 3.22 

the direction which would be predicted by an inverse relationship between comun- 
ication and distance. The relationship between distance and communication by an 
intermediary, although significant, must be interpreted with caution. Out of 190 
responses, 141 of them are seen to be in the lowest category which is "Never," 
indicating that intermediaries are really seldom used as communicators. It would 
be well to withhold any judgments about the exact relationship between these 
variables until a sample with a larger frequency of use of intermediaries is 
available. 

There is an especially strong relationship between face-to-face communication 
and physical distance. This tends to replicate other studies which have found 
similar tendencies in diverse settings. While none of these relationships were 
specifically predicted, they are in agreement with the general intent of Propo- 
sition 1 and similar findings elsewhere and are not particularly surprising. 

Questions 20 and 21 (Fig. 3 .3 )  were also analyzed with respect to the nature 
of the interface that existed between the groups. Interfaces were classified as 



-46- 

I EXATIONSHIP: Chi-square Chi-square Level of I Distance versus- Required Obtained Significance 

*Tested at the 0.10 level 
Fig. 3.23, Summary of Findin.@ 

input, coordinative, and output. "here appeared to be no difference between the 
number of persons contacting or the number of persons being contacted across the 
different interfaces. 

--Physical distance and satisfaction with communication-- 

of the respondent with cmunication between various groups. Measures of satisfac- 
tion were taken from question 28 of the questionnaire (Fig. 3.24). 

Fig. 3.22 shows the matrix of physical distance plotted against the satisfaction 

28. How well satisfied was your group with the information exchanges- 
not just content, per se-- with each other group? 

R - Rarely satisfactory 
S - Seldom satisfactory 
M - Moderately satisfactory 
U - Usually satisfactory 
C - Completely satisfactory 
X .. Varied tremendously 

Fig. 3.24, Question 28 

One would normally expect that face-to-face and other types of direct commun- 
ication are more satisfying to the individua than less direct methods. As indi- 
cated by previous discussions, the less the distancie between groups, the greater 
the tendency for face-to-face communication to occur. One would then expect to 
find a shn5lar inverse relationship between physical distance and satisfaction 
with cmnhi-iication. 
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A s  indicated i n  Fig. 3.23, the relationship between s 
distance i s  not significant.  Par t  of t h i s  finding may be 
range of responses t o  the question regwding sat isfact ion 
rat ings on sa t i s fac t ion  may be because of genuinely good 
reluctance t o  give l o w  ratings,  or  perhaps because of a b 
collecting. It may a l so  be that communication is perceive 
as the technical objective of the communication is accomplished. S i n p  these events 
a l l  apparently led t o  successful comL?letion of the project, communication may tend 
t o  be viewed as satisfactory.  

T h i s  type of interpretat ion may be related t o  theories of cogni 
Heider's balance theory (1948) and Festinger 's  dissonance theory (1 
have noted the tendency for  persons t o  view a given s i tuat ion i n  as consistent a 
manner as possible. A feasible way t o  investigate the poss ib i l i  
technical accomplishment a f fec ts  the perceived sat isfact ion.af  
be t o  compare non-event RXD groups w i t h  RXD event groups. A d 
interpretat ion would lead one t o  expect that groups i n  which suc 
had occurred would report  a higher degree of sat isfact ion with c 
non-successful event groups. T h i s  predicted difference would be so 
of the tendency fo r  respondents t o  remember a given event &a a wholly consistent 
occurrence; consistent i n  the sense tha t  i f  the ma i  
s a t i s f i ed  (technical achievement), other occurrences (e.g., c 
fact ion)  would a l so  be reca l le  

dissonance. 

successful 

ul RXD events 
icat ion than 

i n  a posit ive manner. 

--Amount of communication, type of liais and satisfaction-- 
among amount of commundca 

groups, the type of l i a i son  between groups and the sat isfact ion with o 
between groups. Data from question 15 on the average amount of carmnunication be- 
tween groups was plot ted i n  a matrix against the type of l i a i son  arrmgements which 
existed between the groups. There seem t o  be a t  least t w  
(aside from independence) which might ex i s t  between these variables. 
be t h a t  specialized channels develop t o  handle communication between 
the average amount of communication is high and the groups are subdect t o  infor- 
mation overload and confusion of various sor ts .  If t h i s  were the case, then one 
would expect t o  f ind  a d i rec t  relationship'hetwken the oc 
agent and the amount of communication. 

etween 
cation 

It was f e l t  t h a t  some re la t ion  may e 

son 

An alternate poss ib i l i ty  is  that  l ia i son  arrangements may tend t o  develop when 
there i s  l i t t l e  contact between gr ate whatever communica- 
t ions a re  required t o  provide coordi k on the event. This 
interpretat ion would be supported by cation inversely re la ted  
t o  the existence of l i a i son  agents. 

Data from question 22 (Fig. 3 . 1 2 )  on on arrangements were dichotomized 
on the basis  of whether or not some type of l i a i son  existed.Thus respdnses of 
A, B, C and D were combined and E was a category by - i t s e l f .  These dichotomized 
data were then plot ted i n  a matrix again 
frm question 15 (Fig. 3.25). Fig. 3.28 
tionship between amount of communication 
the data used i n  t h i s  study. 

Fig. 3.26 represents an attempt t o  ascer ta in  
ship between the existence of a l ia i son  a 
between groups. A s  Fig. 3.28 shows, no s ignif icant  relationship was found. 



Liaison 
No Liaison 

Amount versus 
Satisfaction 15.9872 16.7906 0.10 1 

Low Med. High 
Amount of Communication 

Fig. 3.25 

Liaison 
No Liaison 

Amount of High 
Communi cation 

Low 
LOW High 
Satisfaction 
Fig. 3.27 

LOW High 
Satisfaction 
Fig. 3.26 

4.6052 2.9802 Liaison versus 

Liaison versus 
sat is fac t ion 9.2363 8.5493 I 
*Tested at the 0.10 level 

Fig. 3.28, Summary of Findings 

In Fig. 3.27, the amount of communication was plotted against the satisfaction 
with communication. Although the relationship is significant at the 0.10 level, it 
is barely significant. Also, visual inspection shows the heavy clustering effect 
of the satisfaction scores due to the small ranges. However, further studies might 
investigate these interrelationships among amrant of communication, the existence 
and type of liaison arrangements, and the satisfaction with communication more 
systematically in order to determine if relationships exist and what the nature 
of these relationships might be. 

--Question 31-- 
The last question in the questionnaire was an open-ended question intended 

to elicit comments which would add to an understanding of the communication which 
occurred during the event, and to aid in interpreting the data obtained in the 
rest of the questionnaire. These comments were usually consistent with the con- 
clusions described in previous portions of Chapter 111. 

One very widespread remark was that communication vas free between groups and 
that interface contact was usually encouraged by superiors. There were no remarks 
indicating that it was difficult to maintain contact between groups. In some cases, 
the answers to this question resulted in responses to the entire questionnaire 
being discounted because the respondent was not actually part of the referent 
group at the time of the event. 
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Some of the more interesting responses to this question came in the form of 
individual philosophies and hypotheses as to why relations between certain groups 
were particularly good. One individual listed four reasons for good relations: 

a. an understanding of the problem and its urgency. 
b. through technical training and speaking the same technical language. 
c. confidence in each group's work and the belief that individuals will 

respect the contributions and inventions of others. 
d. group or team spirit. 

These reasons are typical of those usually given and contain two which were men- 
tioned in one form or another by several persons. The second point above, "speak- 
ing the same language," was a common point. The third point concerning the res- 
pect for and confidence in other groups was also a frequently mentioned itemiThat 
the problem of language differences at the interface is significant is indicated 
by item b. Mutual respect and confidence mentioned in item c. would seem to be 
an outgrowth of the organizational atmosphere and management practices as well as 
individual contributions. 

111.2 - Pilot Study 
A study of the interface between research and marketing departments in in- 

dustrial firms was undertaken in the Chicago area. The study was undertaken with 
two main objectives in mind. First, it was intended to evaluate cer'tain interface 
propositions to assess their reasonableness for further, more intensive study. 
Secondly, it was intended to aid in the development of further studies by care- 
fully sifting through the data for indications of both future methodological 
variations and future lines of investigation. The propositions investigated in 
the study were not intended to be specific to the marketing-research interface. 
Proposition 5 belm is essentially equivalent to Proposition 2 investigated in 
the HINDSIGIIT study. 

111.2.1 - General Background 
The study was carried out in three Chicago-area industrial firms. Several 

additional firms were interviewed and seemed to be available as potential sites, 
but time limitations restricted the sample size. The three firms ranged in size 
from a rather mall engineering firm whose primary business was engineering con- 
sulting to a large, nationally known firm in the foods and industrial chemicals 
business. In Company 1, the engineering consulting firm of less than 100 employees, 
the research depwtment was really an engineering department. In Campany 2, a 
medium size firm, the research department also tended to perform an engineering 
development function. The largest company, Ccanpany 3, had a true research depart- 
ment in which interviews were conducted. All three companies had marketing de- 
partments which cooperated in the study. 

The researchers in the study were three Northwestern University graduate 
students who were generally interested in interface phenmena. The instruments 
attempted to obtain information pertaining to six different propositions, two 
of which are the liaison propositions 4 and 5 described here. 

111.2.2 - Research Questions and Propositions 
The research question concerning liaison which the study attempted to in- 



-50- 

vestigate was: 

How are the existence and effectiveness of a liaison went related to the 
agent's acceptance as an active group member3 

The folluwing two proposition6 were derived from this question: 

Proposition 4: The existence of a l&Aison agent is not related to group 
acceptance of the liaison agent as an active member of the group. 

Proposition 5:  The perceived effectiveness of a liaison agent is directly 
related to hi# acceptance as an active member of the interfacing groups. 

It was hoped that this pilot study would give indications as to whether these 
propositions were reasonable and vorthwhile as the basis for further research. 

111.2.3 - C-aments on Data Collection 
Dsta were collected in the form of 24 completed instruments and one partially 

completed instrument from three Chicago area industrial firms. (See Appendix C for 
samples of the instruments. ) Nine instruments were collected f r o m  one company(Co.l), 
nine instruments from a second company (C0.2) and seven instruments from the 
third capany (C0.3). A l l  data were collected by personal interview, the question- 
naires being completed while the interviewer was present except tn three cases in 
which the questionnaire was mailed in. 

Since the instruments were administered by different persons, a constant 
attempt was made to administer the instruments in as consistent a manner as pos- 
sible. Three interviewers were used in Co.1, two in C0.2 and C0.3. Whenever possible, 
interviewers sat in with each other to cross-check each other on the methods of 
administering and the wording of each question, and to provide subsequent feed- 
back cannnents and criticism. 

?2he instruments used for C0.2 and C0.3 were different from those used in Co.1 
in that certain questions were anitted. Omitted were interview questions 5 ,  6 ,  7 
and 9. !Throughout the time data were collected, the Q-sort portion of the inter- 
view (questions 11 through 17) remained relatively constant although minor changes 
were made to enhance the interviewee's understanding of the categories as exper- 
lence was gained. It is not thought that these modifications had any substantial 
effect on the data collected. 

Modification of question 18 (Fig. 3.31) msy have produced some change in re- 
sponses, although we do not have sufficient data to substantiate or refute this. 
The question was changed to: "ich of the people on the cards you have bean 
sorting are most effective in terms of communicating informtion?" This differs 
from the original question in that the respondent was dlrectly asked who was most 
effective (not "mst vsluable") urd the content of the information was not speci- 
fied. (It was assumed that content would be job-related because almost all commun- 
ication fell in this category.) Also, the respondent was specifically asked to 
make comrments on each person named as to uhy he chose'cthat person. While this mod- 
ification may have changed the responses, it is felt that they were changed in a 
direction more relevant to the proposition thah the previous form. 

. "  
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The data were collected on 7 days over a period of approximately one month. 
All the data for  Co.1 were collected on two consecutive days, f o r  C0.3 on two 
b-rs of the same week, and f o r  (20.2 on two days of the same week and one day of 
the next. Respondents were arranged for  interviewing through our gatekeeper a t  
each site, Thus the researchers had no direct control over who was interviewed, 
although i n  a l l  three cases the gatekeeper understood the in te res t s  of the re- 
searchers and appeared t o  be interested i n  aiding the study. Nevertheless, the 
sample within each company is  susceptible t o  cri t icisms of nonrandomlzation and 
selection bias on the part of the gatekeeper and ava i lab i l i ty  of personnel. 

111.2.4 - Methods of Reduction 

111.2.4.1 - Definitions 

Conceptual definit ions of the variables are the same as those provided i n  
section 111.1. Operational definit ions of the variables involved i n  propositions 
4 and 5 follow: 

-Group members: those persons considered t o  belong t o  a work group by at  - 
least three-f i f ths  of the other members of the work group. 

-Acceptance by group as an act ive member: those persons who are group 
----I__- 

members. 

-Perceived effectiveness of a l ia i son  agent: the degree t o  which a l ia i son  - -  - 
agent is perceived by organizational members t o  be an effect ive commun- 
icator .  

-R@-$xjk%ellCe' of a l ia i son  agent: the existence of a person (or persons) 
through whom cer ta in  types of communication between work groups are chan- 
neled. 

- 

It should be noticed that i n  t h i s  study the l ia i son  agent i s  operationally defined 
i n  terms of the structuring of the communication channels ra ther  &an solely i n  
terms of respondent perceptions. 

111.2.4.2 - Indicators 

The methods and indicators used t o  evaluate the above variables are  described 
i n  t h i s  section. 

The primary work sheet fo r  each company was a t rad i t iona l  matrix of inter-  
action containing information regarding who each respondent contacted and who was 
considered part of each respondent's work group. Referring t o  the sample work 
sheet i n  Appendix D, reading horizontally on one row indicates who each respondent 
contadbd. Reading ver t ica l ly  i n  a column indicates the contacts each person re- 
ceived. 

--Group membership- 

view question 12 (Fig. 3.29). Those persons ident i f ied as members of a respondent's 
immediate work group were marked on the interact ion matrix. A t  the  bottom of each 
column (representing one individual) ,  t o t a l s  were made of the number of persons 
contacting 113x1, the number of time he was mentioned as a work group member by mar- 

The primary method of identifying work group members was by response t o  inter-  



keting personnel, and the number of times mentioned as a work s o u p  member by 
research personnel. The marketing and research departments were used as feasible 
s tar t ing points for  group composition because the sample i n  each company was small 
enough so t ha t  visual inspection could f ind exceptions and determine work groups 
f a i r l y  accurately. (A more systematic procedure would be necessary f o r  larger  sam- 
ples. ) 

12. Ask the subject to: 

PLEplSE ARTRANGE THE CARDS I R T O  THREE PILES ACCORDIEG TO ORGABJIZA'IIIONAL 
POSITION. 

Put key cards on the table  t o  indicate the categories: 
( a )  work group, immediate group with whom you work 
(b) own department, but not work group 
(c) other department 

Record t h i s  information on the Report Sheet. 

- 

Fig. 3.29, Question 12 

It was a r b i t r a r i l y  decided tha t  a person would be considered a group member i f  
accepted by three-f i f ths  of the work group. Therefore, those persons whose work 
group t o t a l s  were less than two were immediately discarded. The remainder were 
f i t t e d  in to  work groups by visual  inspection or were dropped later. On marginal 
cases, frequencies of contact, tone, content and other items were examined. The 
f l o w  chart below (Fig. 3.30) shows how group membership was determined. 

Listed as Gro 

Classified as 

Fig. 3.30, WORK GROUP MEMBER FLW CHART 
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It was found that no operational distinction could be made within our data 
between acceptance as an active member and group membership although the two may 
be conceptually different. 

--Perceived effectiveness-- 
Perceived effectiveness was measured by Question 18 (Fig. 3.31). "he number 

of times a liaison agent was mentioned as being an effective canrmunicator was indi- 
cated in a table (See Table 3.7). Other references in other parts of the interview 
were also considered in the table. 

18. In your opinion, which of the people on the cards you have been sorting 
are most valuable to you as contacts and communicators of job-related or 
technical information? 

Probe: How effective would you say these people are? Extremely effective, 
moderately effective, little effect... 

How or why are these people valuable to you? (Get person by person 
comments if possible.) 

Fig. 3.31, Question 18 

--Liaison agent-- 
By far the most difficult variable to evaluate was the existence of a liaison 

agent. Since the variable was defined in terms of the structuring of information, 
various techniques which deal with interaction patterns were investigated. (See 
Festinger, 1949; Weiss and Jacobsen,1955; Luce and Perry,1949; and Ross and 
Wary,1955.) Three main features were found to be characteristic of these tech- 
niques. First, they dealt with confirmed or reciprocated contacts. Second, in 
order to obtain confirmed contacts, complete (or at least extensive) interviewing 
of a specified group of persons was undertaken. And third, therewas typically no 
consideration of the content of information transmitted during contacts. 

Since the sample was small, involved only a small percentage of the total pop- 
ulation, and dealt primarily with one-way or uncomfirmed contacts, it was obvious 
that none of the standard techniques was directly applicable. In addition, it was 
desirable to make sane consideration of the content of communication. As a com- 
promise between what was desirable and what was possible given the limitations of 
the small sample, a combination procedure was devised. This involved for each 
company: ( l ) an  a w i s  designed to specify potential liaison agents of various 
types based on the unconfirmed contacts; (2) an analysis as suggested by Ross and 
Harary(1955) on the basis of the limited number of confirmed contacts; and ( 3 )  a 
close analysis of the instruments themselves to determine potential liaison per- 
sons. A person was identified as a liaison agent if any two of these three criteria 
indicated he was a potential liaison person. 

A detailed step-by-step description of the analysis using unconfirmed contacts 
to identif'y potential liaison agents is presented in Appedix D. Very briefly, the 
method identifies those persons who are heavily contacted within groups and those 
persons outside of groups who are heavily contacted by various groups. Through a 
series of mstching procedures, certain persons are eliminated, certain persons m e  
classified as potential liaison agents, and certain persons remain in an unspec- 
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i f i e d  or ambiguous position, I n  our terminology, a potent ia l  l i a i son  person is  
one who cannot be eliminated on the basis of h i s  communication contacts alone. 
In  other words, those persons who are eliminated cannot be l ia i son  agents because 
they do not have the required contacts within the groups being studied and they 
do not contact persons who do have the required contacts. 

The reason ambiguous persons remain is  because not a l l  persons are  interviewed. 
The procedure i s  able t o  c lass i fy  the remaining ambiguous positions in to  possible 
types of potent ia l  l i a i son  agents. In  some cases this  c lass i f ica t ion  is helpful i n  
re ject ing persons as l ia i son  agents because it would be d i f f i c u l t  t o  imagine that 
the required communication links exis t ,  even though they may be theoret ical ly  
possible. 

The most serious l imitat ion of this  method is tha t  it is dependent on persons 
being interviewed being part of the same work group. That  is, since the s ta r t ing  
steps of the analysis require lists of persons whom the work group contacts, the 
persons interviewed must f a l l  in to  one or more distinguishable work groups with 
each group being represented by at  least three or more interviewees. If this  
s i tuat ion does not happen t o  occur, the next best procedure may be t o  consider 
each department as a work group and proceed. However, using departments as wprk 
groups does not s t r i c t l y  f i t  the s i tuat ion envisioned i n  the propositions. 

A second limitation of this method i s  that it ident i f ies  many more persons as 
potent ia l  l i a i son  agents than there probably rea l ly  a re  since it starts with the 
implicit assumption that a l l  persons who have extensive contact w i t h  any work 
group are potent ia l  l i a i son  agents. Also, it may leave large numbers of ambiguous 
persons, depending once again on who is  interviewed. It is  possible t o  eliminate 
as potent ia l  l i a i son  a l l  those persons who cammunicate soc ia l  information (Ques- 
t ion  14a) but th i s  i s  a weak c r i te r ion  and does not often reduce the list.  If 
more and better information were available concerning the content of communication, 
t h i s  method might be much more valuable; even w i t h  small samples, i f  the respon- 
dents are selected t o  represent the work groups this  method may be useable. 

The Ross-Harary method was t es ted  on a reduced interact ion matrix using only 
the confirmed contacts of the persons interviewed. Where there was disagreement 
as t o  whether contact occurred, a zero (no contact) was assumed. (No contact was 
assumed because i f  there was disagreement, it was thought t o  be unlikely t h a t  one 
of the persons was a l ia i son  agent.) O f  course, using the method this  way meant 
that only the persons interviewed could possibly be ident i f ied as l ia i son  persons. 
One l imitat ion of the Rods-Harary method is  that no attempt a t  a l l  is made t o  
consider the content of communication. A much more serious shortcoming is that 
l ia i son  persons are defined solely i n  terms of a r t icu la t ion  points on graphs. 
Thus a person cannot be a l ia i son  agent unless h is  removal would result i n  some 
persons being separated from the rest of the organization (assuming a s t a t i c  
model i n  which no adjustment takes place). This procedure does not allow f o r  the 
ident i f icat ion of l i a i son  groups or any l ia i son  s i tua t ion  i n  which more than one 
person is acting as a l ink  between two given groups. 

As an examplel consider the communication pattern i n  Fig. 3.32. It is immedi- 
a te ly  obvious that posit ion 6 is an a r t icu la t ion  point because its removal would 
r e su l t  i n  the isolat ion of position 8. Thus position 6 would be classified as a 
l ia i son  posit ion by the Ross-Harary method. It is a l so  apparent that is positions 
1 and 2 were both removed, two isolated groups would remain. However, i f  1 and 2 
were removed individually (Fig. 3.33 and Fig. 3.34 respectively), no isolated 
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positions would OCCUT. Since the Ross-Harary method considers each position indi- 
vidually, neither position 1 nor position 2 would qualify as liaison positions be- 
cause they are not pure articulation points. It is obvious however, that both 
positions are important to the understanding of the network and in fact, probably 
intuitively qualify as liaison positions more readily than position 6. In effect, 
the limitation of the Ross-Harary method is its overly restrictive definition of 
liaison position. 

Fig. 3.32, Original Network 

Fig. 3.33, Position 1 Removed 
Fig. 0 3.34, Position 2 Removed 

The third factor in identifying liaison persons involved using several other 
parts of the instrument. First the data retrieval forms were checked under the 
variable of liaison agent to locate any potential liaison agents not identified 
by one of the two previous steps. The &-sort data were used in several ways to 
provide supplementary indications of the likelihood of each potential liaison 
person being a true liaison agent. Question 16 (method of contact) was not used 
because it was an exploratory question, and question 13 (reason for contact) was 
not felt to be either a reliable or valid measure of what it was intended to mea- 
sure. (The question appeared to be interpreted differently by various respondents 
and the categories seem to need revision.) 

14. Ask the subject to: 

PIEASE ARRANGE THE CARDS INTO THREE PILES ACCORDING TO THE TYPE OF 
COMMUNICATION OR CONTACT HE HAS W I T H  THESE PEOPIE. 

- 
(a) Administrative; pertaining to salary, promotion, vacation, etc. 
(b) Technical; job-related information such as specifications, etc. 
(c) Social; matters not directly related to your job such as family, 

sports, etc. 

A desirable feature of any attempt to identify liaison persons would be some 
method of determining whether persons in position 1, position 2 or both (Fig. 3.32) 
are liaison persons. One way of doing this is to consider the content of the 
communication transmitted through these positions. Since liaison persons are ex- 
pected to serve a coordination function, communication which is primarily socid 
or non-coordinative would lead one to discount a person's role as a liaison agent. 
An attempt was made to assess communication content in question lk(Fig. 3.35), 



but it appears that the categories provided for  the Q-sort were imprecise and this  
question is  judged t o  be of l i t t l e  analytic value. If the tone of communication 
were consistently law, we would a l so  tend t o  discount the likelihood of a person 
acting i n  a l i a i son  role .  Results of question 17 (Fig. 3.36) vary considerably be- 
cause many persons were reluctant t o  use the lower categories i n  describing their 
tone of coxmumication with others. Also, it is not cer ta in  that each person con- 
sidered the categories i n  the same way. If  questions 14 and 17 can be revised t o  
provide be t t e r  answers, perhaps communication content and tone can be be t te r  u t i -  
l i zed  i n  ident ie ing l ia i son  persons. 

17. Ask the subject to: 

PIEASE ARRANGE THE CARDS INTO FIVE PILES ACCORDING TO THE: TONE OF 
TEE COMMUNICATION OR CON'IWT. 

_I 

Put key cards on the table t o  indicate the categories: 
( a )  Always friendly 
(b) Generally friendly 
(c) Friendly, but occasionally disagreements occur.. .settled eas i ly  
(a) Argumentative, d i f f i cu l t  t o  reach agreement 
(e) Mostly unfriendly 

Fig. 3.36, Question 17 

If content and/or tone did not provide a basis fo r  deciding whether cer ta in  
persons were l ia i son  agents, frequency (question 15, Fig. 3.37) a l so  was considered. 
Although it is not in tu i t ive ly  clear  w h a t  the actual  frequency of contact of a 
l ia i son  agent might be (This would depend on many factors  including physical dis-  
tance, functional areas of each group, flow of work, e tc . ) ,  it does seem l ike ly  
tha t  whatever the normal frequency of contact between groups, the l ia i son  agent's 
fkequency would be higher than persons who are not l i a i son  agents (assuming the 
same content of communication). To i l l u s t r a t e  how frequency can a id  i n  identifying 
l ia i son  persons, consider Figures 3.38 through 3.40. A and B represent work groups. 
The 'I+" indicates re la t ive ly  high frequency of contact; the "-" re la t ive ly  low 
frequency. 

15. Ask the subject to: 

PLEASE ARRaNGE TRE CARDS INTO FIVE PILES ACCORDING TO TFIE FREQUENCY 
OF COMMUNICATION a CONTACT HE HAS WITH THESE PEOPLE. 

Put bey cards on the table  t o  indicate the categories: 
(a) Several times a b y .  
(b) Once or twice a day. 
( c )  Two or three times a, week. 
( a )  Two or three times a month. 
(e)  Lass than two or three times a month. 

-I_ 

Fig. 3.379 Question 1 5  
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ig . 3.38, Indeterminate 

Fig. 3.39 
Possible Liaison 

Fig. 3.40 
Possible Dual Liaison 

In each case in Fig. 3.38 it is not possible to say whether a liaison agent 
exists without consideration of other factors, especially the content of com~3illll- 
ication. In Fig. 3.38a., it may be that 1 and 2 together act as liaison. In Fig. 
3.38b., c., and d., it may be that there is simply little conammication between 
A and B. This could be because there is no need for mare conimunication or be- 
cause there is a barrier to communication somewhere betweenA and B. In Fig. 3.39, 
frequency considerations lend weight to an interpretation of 1 as liaison agent 
rather than 2. In Fig. 3.40, the frequency patterns suggest that possibly 1 and 2 
together act as liaison, The link between 1 and 2 should be investigated to 
Support or refute this interpretation. 

In sum, it is necesssry to w e  a$ many measures as possible to identify 
liaison persons. If all these measures converge, even if they are weak indivi- 
dually, they collectively aid in determining liaison. For this reason three 
separate procedures were followed, each employing as many supplementary measures 
as possible to aid in identifying liaison persons. 

111.2.5 - Results 
In general, no substEatial support far the pJropositions was found, but neither 

was contradictory information evident. It is felt that more conclusive results 
may be obtained by increasing the sample size in each study site and by inrpnoving 
and refining the instrument. 

--cam- 1-- 
In this cormpgny, nine persans were interviewed although one interview wa8 

only half canpleted and parts  of another had. to be disregarded because of in- 
valid responses to the Q-s&. Three work giraups were identified, con8iUttiag of 
s a e s  personnel, engineering mmagement personnel, 
S, R1, and R2 respectively). 

project e~gineers (Isbcled 

Several potential liaison agents weire identified, but carefail reading of the 
instruments and knuwledge of the site, in addition to the procedure specified 
above, led to the selection of two 'persons as liaison agents (1.24.R, 1.12.M). 
Further int sist 
One of the fn t in G 
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department. The sales  l i a i son  agent was found t o  be responsible for  many of the 
duties of the Vice-President of W k e t i n g  when the latter was not i n  the office, 
a rather frequent si tuation. The engineering l ia i son  agent had the t i t l e  of 
F'roject Manager snd was frequently mentioned by interviewees. He has recently 
introduced the project team system t o  Co.1. 

The following table (Table 3.7) shows the data relevant t o  the propositions 
i n  this ccsnpany. A s  can be seen, the two who are easily ident i f ied a s  l i a i son  are 
the only two who are particularly effective.  The only other person who receives 
more than one vote as effective is the head of personnel. He works closely with 
sales on the company's engineering ren ta l  service, and it is unlikely that th i s  
person serves as l ia i son  between engineering and marketing. The Vice-President 
of Engineering seems t o  be used as a communication channel between sales and 
engineering only when d i rec t  contact fails t o  bring the desired resul ts .  The 
other contacts seem t o  be mainly generalized inter-group contacts between sales  
and personnel or between sales and managers of engineering. Notice that though 
the l ia i son  agents are mentioned as effective mre often than others, even they 
are mentioned only three times out of a possible eight (one incomplete interview). 
Also, a l l  of the effective ratings for  1.l2.M came f r o m  h i s  am work group while 
1.24.R was judged effective by a t  l ea s t  one person from each group. 

-_-.----- I_- 

Potential  Accepted as Chosen as Effective by Cumments 
Liaison Group Member 

l . l l . M  S 0 0  0 0 Sales Acct. Executive 
*l. 12 .# S 3 0  0 3 Sales Acct . Executive 
1 .13 .~  S 0 0  0 0 Sales Acct. Executive 
1.17 0 1  0 1 Purchasing Agent 
1.18.~ Rl,R2 1 0  0 1 VP of Engineering 
1.21.R R 1  0 0  0 0 Project Engineer 
1 . 2 3 . ~  R 1  0 0  0 0 Manager of an Engineering 

S R 1  R2 Total 
-e-- 

Agent by - 

Dept . 
*1.24.R R 1  1 1  1 3 Pro jec t  Mgr . 

1025.R R2 0 0  0 0 Mgr. of an Engineering Dept. 
1.26.R R 1  0 1  0 1 Mgr. of an Engineering Dept. 
1 . 2 8 , ~  R2 0 1  0 1 I@. of an Engineering Dept. 
1.30 S 2 0  0 2 Head of another Dept. 
1.34 S 1 0  0 1 Member of another Dept. 

'l!ABU 3.7, Company 1 Liaison 

--compeny 2-- 
I n  t h i s  company, coptacts between msrketing and research were so diffuse that 

it was impossible t o  datemine the canposition o f  any work groups with the infor- 
mation 8vaihble .  It w&s likewise d i f f i cu l t  t o  ident i fy  any individuals who clear ly  
satisfied any of the criteria for  c lass i f icat ion as a l ia i son  agent. The only 
possible individual who might be a l ia i son  agent was an engineer who was respon- 
sible for scheduling projects and handling proposals i n  the engineering department. 
He was mentioned occasionally i n  the interview,  but it would be stretching the 
point t o  consider t h i s  person as anything but an extremely marginal l i a i son  person. 
It is expected that fur ther  interviewing i n  this compcrny would c la r i fy  the situation. 
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Three or four persons were found t o  stand out i n  the category of perceived 
effectiveness, each receiving several judgments a s  being very effective.  If the 
propositions hold, one would expect that further data collection would show at 
l eas t  some of these persons t o  be l ia ison agents. 

--company 3-- 
I n  company 3 seven instruments were collected. Since t h i s  company was much 

larger than ei ther  of the other two, it is obvious that t h i s  number was too small  
t o  provide suff ic ient  data for  the evaluation of the propositions. Nevertheless, 
it seemed that some work groups started t o  appear. It was alsopossible t o  ident- 
i f y  a few potential  l i a i son  agents although no individual fu l ly  qualified as a 
l i a i son  person. The two work groups preliminarily ident i f ied contained one ?ember 
i n  common who was also a potential  l ia ison agent. Further data collection might 
more clearly identify both work groups and l i a i son  agents. 

Table 3.8 shows t o  w h a t  degree the various potential  l i a i son  agents were 
perceived as effective.  N o t e  that 3.3.R received the highest number of ratings 
as  effective. 

Potential  Perceived as Effective by: 
Liaison Agent Research Marketing Total 

3.3-3 
3 - 3 3  
3.73 
3.l2.M 
3.14 
3 . 2 2 . ~  
3.40.R 
3.533 

1 0 1 
1 2 3 
1 0 1 
0 0 0 
0 1 1 
0 1 1 
1 0 1 
0 0 0 

WLE 3.8, Campsny 3 Liaison 

One significant difference between Co. 3 and the other companies was that 
interviews were conducted a t  a rather high level  i n  the organieation. This leve l  
was usually at a greater distance from the individual researcher and eng&neer 
than i n  Co. 1 and Go. 2. In  the marketing department, some of the people inter-  
viewed were more accurately general managers than t rue marketiing personnel. It 
is not c lear  that t h i s  actually made any difference i n  the phenomena being stu- 
died, but it is a source of possible differences. Future interviewing in this 
company might more profitably center on the research department per se rather 
than attempt t o  study the research-marketing interface. 

111.2.6 - Discussion 

As a p i lo t  study, t h i s  work was invaluable. The study revealed cer ta in  prob- 
lems i n  the measurement of the variables, par t icular ly  with the ident i f icat ion 
of l i a i son  &gents. To resolve this  problem, multiple methods were used t o  t r y  
t o  reveal convergence. Future instruments should attempt t o  measure the content 
of communication more accurately. Measurement of perceived effectiveness may 
be more conveniently done i n  conjunction with the Q-sort as w e l l  as by direct  
interviewing. It is aleo apparent that be t te r  procedures for  work group identi-  
f ica t ion  must be developed. 
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The sample s ize  was too small i n  a l l  s i t e s  for  s ignif icant  resul ts ,  although 
results were fair i n  Co. lbecause  it was a small  company. The study indicated 
that i f  the sample w i l l  be small, it is important t o  se lec t  the sample t o  repre- 
sent any anticipated work groups as fu l ly  as possible. 

Although only i n  Co. 1 were l ia i son  agents ident i f ied with any confidence and 
nowhere is evidence strongly i n  support of the propositions, there is likewise no 
evidence strnngly contradictory t o  the hypotheses. Both the l ia i son  agents re- 
ceived more rat ings as effect ive than other persons i n  Co. 1 while both were 
also accepted as members of work groups. To evaluate Proposition 4, it would 
be necessary t o  ident i fy  many more l ia i son  agents than the two which have been 
ident i f ied i n  t h i s  study. 

Several observations can be made i n  conjunction with t h i s  study. F i r s t ,  
communication between departments may often follow formal heirarchical channels, 
especially when major coordinative e f fo r t s  are  being exerted. This statement i s  
supported by the comments of interviewees i n  a l l  the companies, and the tendency 
for l i a i son  agents (as defined i n  t h i s  study) t o  be supervisory personnel. 
Secondly, no adequate single method of identifying l ia i son  persons was devised. 
Third, the &-sort as used i n  t h i s  study was very effect ive i n  gathering large 
amounts of information quickly and with a minimum loss  of rapport. Last, although 
the propositions were not c lear ly  supported, other research along these l i nes  
seems feasible  and may provide more conclusive resu l t s  with the aid of sharper 
data collection instruments and be t te r  reduction procedures. 

111.2.6.1 - Some Suggestions Arising From the P i lo t  Study 

Future work i n  t h i s  area would include modification of several features of 
t h i s  study. Several possible changes of various questions have been mentioned 
above and i n  discussing the methods of reduction. In  general, changes would be 
designed t o  improve determination of communication, aid i n  work group ident i f i -  
cation, provide more accurate measures of perceived effectiveness, and assist 
i n  
length of each interview by cull ing non-productive items presently included. 
I f  possible, respondents should be selected i n  as unbiased a manner as possible, 
but a l a0  i n  such a manner tha t  they are  representative of the various work groups. 

Reduction techniques m u s t  be improved t o  aid i n  obtaining more meaningful 
results. Further reawng and thinking should produce more feasible methods of 
determining work groups and identigying l ia i son  agents. It i s  possible tha t  a 
computer program might be used t o  advantage i n  reducing and analyzing in te r -  
action matrices. 

i lentifying l ia i son  persons. It would a l so  be desirable t o  shorten the 

Further studies might focus at tent ion i n  s l igh t ly  different  areas including 
some additional variables. For example, it seems that some factor  concerning the 
a t t i tude  of the management toward various communication a c t i v i t i e s  might be rele-  
vant. This par t icular  variable is mentioned several  times i n  the interviews from 
a l l  the companies. I f  more time were available and an extensive study were 
planned, the e f fec ts  of different  s t ructures  (project team versus functional or 
specialty area) on the l ia i son  arrangements might be investigated. 

111.3 - Discussion of the Studies 

Although these two interface studies were conducted i n  widely different  set t ings 
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and utilized different instruments and data analysis procedures, both served a 
valuable function as exploratory studies. The pilot study in industrial settings 
gave several clues to the design of better instruments in the future and pointed 
up the need for refinement of techniques for identifying liaison agents. For the 
most part, the pilot study was effective in emphasizing the need for certain 
methodological improvements and analytical procedures. 

The HINDSIGHT study was able to generate more data directly relevant to the 
propositions and research questions. The value of this effort as an exploratory 
study is felt mainly in the verification that the phenomena of liaison and inter- 
face relations can be profitably investigated; i.e., there really is such a thing 
and it can be identified. The HINDSIGFT data may also be valuable as a means of 
studying the effects of retrospective data collection. 

In general, because of the small amount of data collected in the pilot study, 
it was not possible to evaluate the propositions in that study in any powerful 
manner. However, it is interesting to note that Proposition 5 of the pilot study 
is virtually identical to Proposition 2 in HINDSIGHT, and that the data tend to 
support both of them weakly. In neither case were there highly significant effects, 
but there was a definite noticeable trend in the predicted direction of acceptance 
as a member being necessary for perception as an effective agent. 

Proposition 1 of HINDSIGHT was generally supported, replicating similar 
findings in many other setttngs. It was found that the frequency of communica- 
tion, the number of persons contacted, and the ratio of interactive to noninter- 
active communication all varied inversely with the distance (though there are 
some reservations with the ratio interpretation). The number of persons contact- 
ing and the total number of persons communicating were not found to be signifi- 
cantly related to distance. Exploratory findings found several modes of commun- 
ication inversely related to distance, in this case, and the satisfaction with 
communication was not found to be significantly related to distance. 

HINDSIGHT Proposition 3 concerning the effects of project crisis, perceived 
urgency, and organizational controls on the amount of communication was not 
verified. This seemed to be mainly because the data collected were not sufficient 
to carry out the appropriate analyses. In this instance, it may be that lack of 
complete understanding of the propositions on the part of the researchers con- 
tributed to the collection of data which were not completely relevant to the 
testing of the proposition. One of the interesting findings noted in the data 
pertaining to this proposition was that most of the crises described by respon- 
dents were mattensof technical capability or problems solvable sopnehaw by direct 
technical tests. There were very few remarks about crises arising from organi- 
zational structure, reorganization, or personality differences, 

Additional exploratory analyses were carried out on the HIIJDSIGHT data. It 
was found that themwas a slight positive relationship between the amount of 
communication and satisfaction with communication. No relationship was found 
between the existence of liaison arrangements and amount of colmrmnication or 
satisfaction with communication. 

It was not possible to reasonably explore Proposition 5 of the pilot study 
because of lack of sufficient data. This proposition was concerned Kith group 
membership as related to the existence or nonexistence of liaison agents. Since 
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it was possible t o  c lear ly  identify only two l ia i son  agents, the data were not 
deemed suf f ic ien t  t o  evaluate the proposition. 

The overall  assessment of these findings i s  that further research is  neces- 
sary, and is  l i ke ly  t o  c l a r i fy  much of the exis t ing ambiguity raised by these 
studies. Tfie writer is optimistic that fur ther  research can be profitably 
carried out and significant advances can be made i n  OUT understazlding of the 
l ia i son  communication process and interface relations.  That it was possible 
t o  identify the relationships and trends indicated above is f e l t  t o  be en- 
couraging, especially i n  the l i gh t  of the problems of retrogpective data 
collection and the small amount of data i n  the other study. By the same 
token however, these problems must be considered as having possible adverse 
e f fec ts  of the relationships and causing them t o  appear significant when they 
are actually spurious. 
research, fur ther  research is necessary. 

As is the usual case, for  most behavioral science 



CHAPTER I V :  METHODOLEICAL PROBLEM AND RESEARCH DESIGNS 

This chapter b r i e f ly  discusses some of the methodological problems en- 
countered i n  the two empirical studies before dealing w i t h  more general pro- 
blems t o  be faced i n  studies of l ia ison ac t iv i t ies .  After a discussion of 
these general problems, a possible research design is outlined and discussed 
w i t h  regard t o  specific propositions. 

I V . l  - Some Methodological Problems 

I V . 1 . 1  - Selection Differences 

The p i l o t  study of loca l  indus t r ia l  firms di f fe rs  substant ia l ly  from 
the HINlXjIGHT study i n  the way the study sites were selec$ed. Tihe basic 
c r i t e r i a  f o r  a study s i te  i n  the p i l o t  study w a s  that the firm accept the re- 
searchers and allow them entry. Whenever t h i s  is the case, that the sites 
are selected on some basis other than t h e i r  theoret ical  appropriateness fo r  
the substantive area being investigated, selection biases are a threat t o  the 
va l id i ty  of any findings which may r e s u l t  from the study. The plausible ri- 
v a l  hypothesis is that the firms which allow outside persons t o  enter and study 
internal  phenomena are i n  someway s ignif icant ly  different  from those who re- 
fuse entry. Although it was possible f o r  the researchers t o  be s l i gh t ly  selec- 
t i v e  i n  the p i l o t  study because there were more available sites than could be 
handled, selection biases are s t i l l  a threat. 

In the HZNDGIGHT study, it w a s  possible t o  se lec t  sites somewhat more on 
!Bis would 

Since there 

the basis of their theoret ical  relevance than i n  the p i l o t  study. 
tend t o  reduce the possibl i ty  of selection bias. 
analysis fn  this  paper were contributed by only two of the s i t e s .  
i s  a poss ib i l i ty  that these t;Wo ins ta l la t ions  differ i n  s ignif icant  ways  from 
the other sites, a s l i gh t ly  different  type of selection threat i s ,p resent  i n  
the H I N E I G H T  study. 
study would be more susceptible t o  selection biases because of greater free- 
dom t o  r e j ec t  researchers than appeared t o  ex i s t  i n  HINDGIGHT sites. 

However, the data used f o r  

Generally, however, one would expect t h a t  the p i l o t  

IV.1.2 - Location of Researchers 

The HINCfjIGHT study was markedly different  fmm the p i l o t  study i n  tha t  
the researchers were employees of the ins ta l la t ion  i n  which the data were col- 
lected. 
ident i f ied with in-house personnel doing research. One of the main ddvantages 
is t h a t  reac t iv i ty  of in-house research is l ike ly  t o  qui te  less than when an 
outsider enters the organization t o  co l lec t  data. In cer ta in  cases the in- 
house researcher may be able t o  co l lec t  data in  a t r u l y  unobtrusive manner. 
By being on the scene constantly, he is able t o  absorb many of the everyday 
occurrences and the organizational atmosphere which are d i f f i c u l t  f o r  the 
outsider t o  assess. 
t h i s  advantage may have been largely nul l i f ied.  
t o  interviewing would s e e m  t o  be less w i t h  in-house personnel. 

There seem t o  be several  advantages and disadvantages which may be 

In t h i s  case, since much of the data were retrospective, 
S t i l l ,  reactive e f fec ts  due 

A disadvantage of in-house researchers may be that they a re  often less 
objective than mare detached persons from outside the organization. It would 



appear t o  be qui te  d i f f i c u l t  f o r  in-house personnel t o  take a t  face value the 
comments of personal acquaintances when these researchers may know respondents 
quite well.on a personal basis. This can be both an advantage and a disadvan- 
tage depending on the substantive area. 
is desirable and the in-house researcher is a t  a disadvantage. 

In most cases, however, object ivi ty  

In the p i l o t  sttidy described i n  Chapter 111, the researchers were also 
the persons who had developed the instruments and the research propositions. 
Thus they w e r e  closely acquainted with the purposes of the study and with the 
de ta i l s  of the instruments. 
t he i r  wording of interviews because they had a rather  precise idea of the type 
of information which w a s  desired. Too much of a vested in te res t  i n  the study 
might on the other hand af fec t  the behavior of outside researchers with respect 
t o  possible "leading" of interview subjects and "over-interpretation" of data. 
In HINCGIGHT the researchers had only a rather  superf ic ia l  knowledge of the 
exact purposes of the study. 
aated a cer ta in  amount of confusion as t o  exactlywhat cer ta in  par ts  of the 
questionnaire and the interview were "getting at." It seems l ike ly  t h a t  it 
was  this incomplete understanding of the propositions and the instruments which 
led t o  some of the obtained data being unsuibble  f o r  use i n  analyzing the pro- 
positiono @ 

They w e r e  able t o  be considerably f lexible  i n  

Conversations w i t h  one of the researchers indi-  

Whether researchers should be located within the organization or outside 
of it i n  a given study can be seen t o  be a tradeoff fnvolving among other 
things the factors  of researcher objectivity,  reac t iv i ty  of experimental ar- 
rangements, and t& required knowledge of propositions and instruments. In 
the HINDSIGHT study it w a s  necessary t o  co l lec t  a large amount of data over 
a f a i r l y  long time period involving numerous data forms and several  proposi- 
tions. 
the many forms and the long t i m e  period, but disadvantageous from the stand- 
point of knowledge of propositions and bases fo r  the study. The short  time 
period and res t r ic ted  range of the p i l o t  study tended t o  make use of out- 
side researchers more feasible,  but a t  the expense of increased react ivi ty .  

The use of in-house personnel was desirable from the standpoint of 

I V . l . 3  - Retrospective Data 

The major way i n  which H I N E I G H T  differed from the p i l o t  study was i n  the 
nature of the data collected,  
data collected i n  retrospect have already been noted (111.1.3). 
w a s  not possible t o  accurately assess the exact e f fec t  of forgett ing on the 
data, two questions i n  the questionnaire were designed t o  allow some estimate 
of the severi ty  of forgetting. 
abked t o  make an estimate as t o  how well  the questionnaire represented the 
actual si tuation. 

Some of the kinds of problems associated with 
Although it 

In question 30 (Fig. 4.1) the respondents were 

30. To w h a t  extent does t h i s  questionnaire now represent the t rue s i tuat ion? 

Grossly oversimplified 

Sb-so 

Presents a good picture 

Fig. 4.1, Question 30 



Of th i r ty-s ix  responses t o  this question, two persons f e l t  the t rue  s i tuat ion 
w a s  "grossly oversimplified" by the questionnaire, ten fe l t  that the question- 
naire  "presented a good picture, '' and twenty-four indicated that the question- 
naire was only "so-so." 
ing t o  the researcher t o  be cautious about interpreting the data. 

It would seem that these responses serve as a warn- 

Question 31 of the questionnaire w a s  an open-ended question i n  which the 
respondent was asked t o  describe more f u l l y  any important aspects of the com- 
munication interchange which had not been tapped by the questionnaire. 
question served as a so r t  of "free-for-all" i n  which respondents often pre- 
sented the i r  own personal philosphies. 
question contributed t o  discarding-the en t i r e  questionnaire. For example, i n  
one instance the respondent completed most of the questionnaire and then re- 
marked i n  the last  question that'be had not been a t  the laboratory a t  the time 
of the event, bu t  had completed the questionnaire on the basis of w h a t  he 
thought would have occurred, knowing the people involved. While his  responses 
may have been accurate, t h i s  type of second-hand information attenuated by ten 
t o  twelve years of forgett ing was deemed insuff ic ient  and w a s  discarded. 

This 

In  some cases remarks i n  answer t o  t h i s  

Since data were collected i n  the p i l o t  study i n  reference t o  the current 
si tuation, there were no problems of retrospective data. It was found, however, 
that the addition of a "free-for-all" period a t  the end of the normal interview 
period often generated s ignif icant  information which could be used in  evaluating 
the previous contents of the interview, and which often added additional infor- 
mation of i ts  own. 
they were happy t o  expound upon when given the opportunity. 

Respondents generally had some bi ts  of philosophy which 

As a methodological device, the  unstructured question a t  the end of an 
instrument seems t o  be valuable i n  maintaining rapport, and i n  aiding the pro- 
per interpretation of the instrument. In  addition, t h i s  type of question also 
often contributes information valuable i n  i t s  am right. 

IV.1.4 - Single Indicators 

Both of these studies were primarily exploratory studies. Since this was 
the case, there was not a great  deal of consideration given t o  multiple methods 
of confirming the indicators of variables. For example, i n  the HINCGIGHT study 
it has already been noted that there  was essent ia l ly  only one way t o  ident i fy  
l ia i son  agents: by perceptions of the respondents. 
though individual indicators of l i a i son  were rather  weak, col lect ively they 
were much stronger i n  identifying l ia i son  persons. 
able if t h i s  procedure could have been followed f o r  a l l  the variables being in- 
vestigated. In  the HINIEIGHT study, it w a s  v i r tua l ly  impossible t o  evaluate 
the proposition concerned with project  c r i s i s  because of very l i t t l e  confirmed 
information on the existence or  nonexistence of crises.  In addition, the in- 
formation which was available w a s  so le ly  i n  the form of respondent perceptions. 
If some more objective measure of c r i s i s  were available, it may have been pos- 
sible t o  ver i fy  cer ta in  statements about the  occurrence of c r i s i s  and t o  test  
the proposition more thoroughly. 

In  the p i l o t  study, even 

It would have been desir- 

In measuring phenomena i n  organizations, it seems desirable t o  use indi- 

e t o  observe the phenomenon him- 
cators  from different  "viewpoints" whenever possible. 
points appear t o  be avafhbLeB 

A t  least four such view- 
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self  if  this  is feasible. Also, it is usually desirable t o  obtain information 
from the persons who are actual ly  involved i n  the phenomenan. 
of a th i rd  person i n  the organization would often prove t o  be valuable. 
f inal ly ,  unobtrusive techniques which may provide objective clues t o  many 
phenomena are often qui te  useful. 

The viewpoint 
And 

mta obtained by d i rec t  observation may often be f a i r l y  objective, but 
they are subject t o  reactive effects  of the participants.  Unobtrusive tech- 
niques tend t o  aviod reactivity,  but it i s  not always possible t o  uncover or  
develop sui table  indicators f o r  the phenomenon being investigated. 
participants are usually collected i n  l ia i son  and interface s tudies  and appear 
t o  be invaluable in  most cases. 
biases on the  par t  o f  the respondents. 
provide insights, but they too must be considered t o  have personal motivations 
and goals which may bias the data. However, when several  of these methods are  
used and they tend t o  converge, one can usually have high confidence i n  the 
nature of the variable being measured. 

mta from 

This source i s  always subject t o  subjective 
Third persons i n  the  organization may 

IV.2 - Some Problems of Research Design i n  the Study of Interface Phenomena 

The second section of this chapter discusses at some length cer ta in  pro; 

Some limitations of the more 

Real-time studies are discussed 

blems of research design and the w a y s  i n  which they are relevant t o  research 
concerned with interface and l ia ison phenomena. 
common types of designs are discussed, and the advantages and disadvantages of 
several experimental designs are considered. 
i n  prelude t o  the third section of the chapter which outlines a possible real- 
time experimental design. 
nology and graphical conventions of Campbell and Stanley (1966). 
reader who i 
given below : 

The en t i re  discussion d r a w s  heavily on the termi- 
To assist the 

not familar with that work, brief definit ions of major terms are  b 
Threats t o  internal  ~ a l i d i t y : ~  

-Histoq:  the specific events occurring between the first and second mea- 
surement i n  addition t o  the experimental variable. 

-Maturation: processes within the respondents operating as a function of 
the passage of time per se (not specific t o  the par t icular  
events). . . 

-Testing: the effects of taking a tes t  upon the scores of a second testing. 

.. m u m e n t a t i o n :  ... changes i n  the cal ibrat ion of a measuring instrument 
o r  changes i n  the observers o r  scorers used which may 
produce changes i n  the obtained measurements. 

‘quoted d i rec t ly  from Campbell and Stanley, 1966, p.5 and 6. 
hbreats t o  internal  va l id i ty  are those circumstances which m i g h t  cause a 

spurious relationship t o  be interpreted as a t rue  relationship. 
i t y  refers t o  the extent t o  which any relationships discovered i n  the experimental 
study may be generalized t o  non-experimental si tuations.  
t e rna l  va l id i ty  must always take precedence over external va l id i ty  wherever one 
ia forced t o  choose between the two. 

External valid- 

It is apparent that in- 
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-S ta t i s t ica l  regression: operating where groups have been selected on the 
basis of t h e i r  extreme scores. 

-Biases resul t ing i n  d i f fe ren t ia l  selection of respondents f o r  the com- 
parison groups. 

-Experimental mortality, or d i f fe ren t ia l  loss of respondents from the 
comparison groups. 

-Selection-maturation interaction, etc., which i n  cer ta in  of the multiple- 
group quasi-experimental designs,...might be 
mistaken for,  the e f fec t  of the experimental 
variable. 

-The reactive or  interaction e f f ec t  of testina, i n  which a pre tes t  might 
increase or  decrease the respondent's s ens i t i v i ty  
or responsiveness t o  the experimental variable... 

Threats t o  external val idi ty:  - 
-The interaction e f fec ts  of select ion biases and the experimental variable. 

-Reactive effects of experimental arrangements, which would preclude 
generalizations about the e f fec t  of the experi- 
mental variable upon persons being exposed t o  
it i n  non-experimental sett ings.  

-Multiple-treatment interference, l i ke ly  t o  occur whenever multiple treat- 
ments a re  applied t o  the same respondents, be- 
cause the effects of pr ior  treatments are not 
usually erasable. . 

IV.2.1 - Classes of Designs 

This section does not attempt t o  consider an@ evaluate a l l  of the many 
possible designs which m i g h t  be used i n  investigating l ia i son  relationships. 
Instead, consideration w i l l  be l imited t o  studies which investigate some 
hypothesized relationship. This l imitat ion includes two main categories of 
studies. F i r s t ,  a study may have the purpose of describing an hypothesized 
relationship, usually with the implied assumption of causality. The second 
category includes those studies intended t o  test  a predicted causal re la t ion-  
ship. The categories are similar i n  tha t  both types of studies derive from a 
theoret ical  base which usually provides a model of some sort, operationally 
and conceptually defined variables, and some propositions. Excluded from con; 
sideration are studies which are purely exploratory i n  nature and descriptive 
studies which do not have specif ic  i n i t i a l  hypotheses. 

W e r a l l y  an experiment o r  quasi-experiment is necessary t o  legit imately 
t e s t  f o r  causation, although most descriptive studies of the type outlined 
above imply a causal sequence i n  the  propositions. Discussions of various 
types of studies w i l l  follow the framework of threats t o  in te rna l  and external 
va l id i ty  as presented i n  Canrpbell and Stanley (1966). 
of experimental designs a re  taken d i r ec t ly  from tha t  volume, 
s tud ies  w i l l  usually be assumed t o  be ascribing causation t o  the relationships 

Naming and diagramming 
Descriptive 



being investigated, although these studies may not s p e l l  out the causal sequence 
t o  the extent that  true- o r  quasi-experiments do. 

In  the first category discussed above, two common types of studies may 
be identified: the pure descriptive study and pre-experimental studies. Pure 
descriptive studies are those i n  which there are no control or  comparison 
groups. 
and the resu l t s  are reported as representative of the en t i r e  sample, not as 
a comparison between the sample and the control group. 
are those i n  which some control group is wed, whether it is par t  of the or igi-  
na l  tested sample or  another sample. 

A l l  the observed groups are measured or tested on the same dimensions 

Pre-experimental studies 

IV.2.2 - The Case Study and the Survey 

Both pre-experimental and purely descriptive designs are usually varia- 
t ions of the case study or  the survey design. 
defined as a study i n  which a series of observations are made over time i n  
a single experimental unit. 
made i n  each of several  experimental units. 
shown i n  Fig. 4.2 below. 

In  t h i s  paper, a case study is 

A survey is  a study i n  which one observation is 
The two designs are  re la ted as 

It is  obvious from the diagram that the two designs 

converge as the 
units and/or as 
set of units. 

The survey 
involving large 
bu t  t h i s  design 

Fig. 4.2 

case study is performed i n  an increasing nbuber of experimental 
the survey is performed a t  several  different, times i n  the same 

design is often associated with questionnaires o r  telephone pol l s  
numbers of experimental units (e.g., persons or organizations ) , 
includes a l l  studies i n  which a single instrument package is ad- 



ministered once t o  each experimental unit. 
t o  several  subunits (persons) within a uni t  (organization), i f  each unit  is 
examined only once and the results are reported as representing the unit, the 
study is s t i l l  considered a survey. 

Even if the package is administered 

In a case study, the observation period is generally much longer than i n  
a survey, often being weeks o r  even months. 
servation however, the case study is usually composed of many observations of 
the same phenomena or  persons. 
the number of observations and measurements of each unit. 
i s  tha t  both the case study and the survey are attempts t o  describe actual  
relationships t o  see i f  they agree with the hypothesized relationships. 

Rather than being a single ob- 

The essent ia l  difference between the two is 
The main s imilar i ty  

The survey and the case study may be evaluated i n  terms of threats t o  
internal  and external validity,  even though these axe not t rue  experiments. 
This exercise may be helpful since so much research i n  the area of in te r -  
face and l ia ison relations tends t o  be i n  one of these two forms. 

The poss ib i l i ty  that the unique his tory of the site may provide a reasonable 
explanation of the observed relationships is  an important threat t o  the internal  
va l id i ty  of case s tudies .  This threat is v i r tua l ly  unavoidable i n  the pure case 
study, but becomes l e s s  severe as the number of s i t e s  is increased. Since the 
survey technique is constrained t o  one measurement i n  time, and because it in- 
volves several  s i t e s ,  his tory is not relevant as a threat t o  the va l id i ty  of 
survey studies. 

Although maturation generally refers t o  the biological and physical 
changes tha t  occur over time, it may occasionally be relevant i n  the stuay 
of groups and organizations. Especiallywhen the study may involve growth 
processes of groups and/or organizations, maturation may pose a plausible ri- 
va l  explanation of the phenomena i n  case studies.  This variable would not 
seem t o  be a relevant threat i n  surveys f o r  reasons similar t o  those given f o r  
history. 

Testin@; as a threat t o  va l id i ty  refers t o  the effects of taking a pre tes t  
on scores of subsequent tests. 
interviews, &-sorts, questionnaires, observation or  other techniques. ) Since 
neither the survey nor the case study is a t rue experiment involving pre tes t s  
and post tes ts  per se, t h i s  threac is not d i r ec t ly  applicable. Hawever, it is 
possible tha t  wording of interviews, questionnaires, o r  mere observational 
procedures may lead the respondents or participants i n  the study t o  act i n  
ways not normal and t o  give atypical responses which may lead t o  incorrect 
conclusions on the par t  of the researcher. This reactive e f f ec t  of tes t ing  
is a threat t o  both internal  and external validity.  
s u l t  i n  inadvertent learning or  adjustment of behavior which may change the 
relationship being studied, but the results obtained on any reactive measure 
may not be generalizable t o  populations which have not been exposed t o  the 
reactive measure. 
and it is a par t icular ly  d i f f i c u l t  one t o  control without designing t rue  ex- 
periments. If the observer is able t o  make some estimate of the  e f f ec t  of his  
presence o r  of other reactive arrangements, it may be easier t o  judge what the  
actual  relationship being observed would be if such reactive measures were not 
employed. 

("Testing" as used here can refer t o  t rue  tests, 

Not only may tes t ing  re- 

This effect is a common cr i t ic ism of many pure ease studies, 

Just  what t h i s  e f fec t  is, is cer ta in ly  not an easy thing t o  estimate. 
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(See R.K. Bain, 1960, f o r  an example of the d i f f i cu l t i e s  and dangers i n  at& 
tempting t o  estimate the reac t iv i ty  of the researcher's role . )  

The more unstructured the measurement techniques a re  i n  both the case 
study and the survey, the greater is  the poss ib i l i ty  of instrumentation be- 
coming a threat t o  in te rna l  val idi ty ,  Especially i n  the case study, where 
techniques are l ike ly  t o  be qui te  unstructured, the opportunity f o r  measure- 
ment techniques t o  change over the course of the study provides a def ini te  
plausible a l ternat ive explanation of many observed resul ts .  The danger is  
not usually as great w i t h  surveys because they typical ly  employ more r ig id  
measurements such as questionnaires, &-sorts, and so forth.  When interviews 
are used as primary survey techniques, the danger of "putting words into the 
mouth" of the respondent is present, especially if  the researcher believes he 
perceives a pat tern of responses which he may then tend t o  e l i c i t  through 
his expectations e 

S t a t i s t i c a l  re ession e f fec ts  are not usually a relevant threat i n  sur- 
veys because these -+ types o studies are not concerned with measurements over 
time, but ra ther  w i t h  measurements a t  a given point i n  time. 
on the other hand, may i n  some instances be subject t o  regression effects de- 
pending on how the site being investigated was chosen. If the s i te  w a s  chosen 
on the basis of extremeness on some measure not t o t a l l y  independent of the re-  
lationship being studied, the poss ib i l i ty  mists of the experimental unit  
regressing toward the mean of the measure on which the  s i te  was selected. 

Case studies, 

This does not seem t o  be a very strong threat i n  the case of l i a i son  
studies becuase the basis f o r  selection of sites usually seems t o  be re la t ive ly  
independent of the relationship being studied. 
p l e t e  independence, i f  the uni t  being studied is on the order of an organiza- 
tion, the case study w i l l  often take much less time than it would take f o r  
the site t o  regress a s ignif icant  amount toward the mean. If the unit  being 
studied is a group which was  selected f o r  its extremeness, regression e f fec ts  
must be considered. If, f o r  example, a group was selected fo r  study because 
its members obtained the lowest scores on a vocabulary test, a t  a l a t e r  date 
the group members would be expected t o  have regressed toward the mean and ob- 
t a i n  higher scores on the same test, It might then be erroneously concluded 
( i f  regression were not considered) that some par t icular  type of communication 
pattern (whatever one happened t o  be observed) is related t o  increasing vo- 
cabulary. 
whether it would work i n  the same or  opposite direction of the observed or  
predicted relationship. 
r i v a l  hypothesis. 

Even when there is not com- 

The direction of regression should always be ascertained t o  check 

In most cases, t h i s  would probably not be a very strong 

Selection and mortali ty are not plausible threats t o  internal  va l id i ty  
when discussing.case studies and surveys because control groups are not in- 
volved, 

The case study and survey are quite vulnerable t o  various threats t o  ex- 
t e rna l  validity.  One of the most plausible alternate explanations is t h a t  the 
observed relationship is specif ic  to the partiuular sites o r  s i te  used i n  the 
r W y .  
t o  allow research t o  Be done within them, tnay be qual i ta t ive ly  d i f fe ren t  from 

Both i n  the caee study and the survey, the organizations which agree 

@fuse euch req t of select ion bias c 
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al leviated without a control group. 
threat s t i l l  ex is t s  t o  some extent because even control groups may d i f f e r  from 
other organizations. 

However, even w i t h  a control group the 

The danger of reactive effects  of tes t ing  and of study design have al-  
ready been mentioned and b r i e f l y  discussed. 
insurmountable i n  case studies, but are a l so  threats i n  many surveys. A 
re lated threat is also a danger i n  case studies, where several  different  
types of measures or  t e s t s  might be emplpyed. 
tests, observations, interviews or  other measures are l ike ly  t o  a f fec t  future 
behavior on other unrelated meawres, the explanation of mult iple- t reabent  
interference may be a r i v a l  hypothesis with some validity.  
l i ke ly  threat t o  survey studies. 

These l imitations are v i r tua l ly  

Where the e f fec ts  of pr ior  

This is not a 

IV.2.3 - h-e-experimental Designs 

When survey studies segregate respondents in to  two or  more groups, it is 
often possible t o  introduce the semblance of a control group in to  the design. 
Although the  resul t ing design is not a par t icu lar ly  strong one, it controls 
f o r  several  threats t o  internal  va l id i ty  which the pure survey does not. 
design is essent ia l ly  what Campbell and Stanley (1966) c a l l  the s t a t i c  group 
comparison design and it is discussed thoroughly i n  that volume. An example 
of this type of design m i g h t  be the  c lass i f ica t ion  of organizations i n  a sur- 
vey in to  two groups on the basis of whether they have a functional or project- 
type R and D organization. Further data would be collected within t h i s  frame- 
work and compared on t h i s  basis. In general, the kind of relationship which 
t h i s  design is used t o  investigate is usually of the form: If X ex is t s  (or 
the  more of XI, then Y ex is t s  ( or  the more of Y) with some probability, p. 

a t r u e  control group), controls adequately for  the r iva l  hypothesis of h i s tory  
(Fig. 4.3). Testing and instrumentation are also eliminated as strong plausible 
explanations. Maturation is not normally an important explanation fo r  most of 
the relationships studied i n  l ia i son  and interface studies, although there  is 
not r ea l ly  enough know about the phenomenon t o  eliminate it completely as a 
possible explanation. In  t h i s  design, d i f fe ren t ia l  selection biases may be a 
l imitation t o  the internal  va l id i ty  of the study although selection interaction 
threats seem t o  be more serious l imitations,  Interactions of selection andother 
variables permit the poss ib i l i ty  t ha t  the differences on which one segregates 
the respondents in to  two (or more) groups may be related t o  other factors  which 
comprise a reasonable alternate explanation of the observed relationships. 

"his 

The s t a t i c  group design, tl?rough the addition of a comparison group (not 

S ta t ic  Group Co parison 
Fig. 4.3 B 

The presentation of designs uses the same terminology as Campbell and Stanley 
(1966) An X refers t o  an experimental treatment; Ohdicates tes t ing  or  observation; 
R means random assignment t o  experimental and control groups; a dashed l i n e  indi- 
cates the comparison groups are not equated by randomization. The termporal or- 
der is from lef t  t o  ria%. 
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Differential  mortali ty may be a threat t o  internal  va l id i ty  i n  some cases, but 
this does not s e e m  t o  be a very strong al ternate  explanation. 

Regression effects  are not normally a threat i n  this design because mea- 
surements take place at a point i n  time, not over time. 
expanded t o  include measurements a t  different  times, one has essent ia l ly  a 
multi-group comparison design i n  which regression e f fec ts  m u s t  be considered. 
(This same s i tua t ion  can a l so  be reached by increasing the number of sites 
i n  which ident ical  case studies are undertaken.) 
present a plausible explanation, but the direction of the regression e f fec ts  
should be considered. 

When the survey is  

Regression may not always 

The static group comparison design is  subject t o  the same res t r ic t ions  
on external va l id i ty  as the pure survey design. 
a lso subject t o  the same res t r ic t ions  on external validity,  especially w i t h  
regard t o  the poss ib i l i t i es  of multiple treatment interference. 

IV.2.4 - True and Quasi-experiments 

The multi-group design is 

In the t rue-  or  quasi-experiments, the aim is t o  investigate a relation- 
ship by tes t ing  a predicted causal hypothesis. A t  the present time there does 
not seem t o  be a great deal of t h i s  type of work being done. By far the great- 
est e f fo r t  of the empirical work i n  the area of l i a i son  and interface .bands t o  
be with designs which are moddfications of the pure case study o r  the pure sur- 
vey or  the pre-experimental designs. These so r t  of descriptive studies are 
important i n  helping t o  establish a base upon which t o  b u i l d  fur ther  theory 
and research, b u t  it seems that experiments provide a much better opportunity 
t o  test models i n  the field. 
vantage of be t t e r  understanding, but they also are excellent ways  t o  make know- 
ledge d i r ec t ly  useful t o  the practi t ioner.  
s i tuat ions seems t o  be a valuable way of applying and tes t ing  knowledge or  
organizational design. If experiments do show di f fe ren t ia l  performance between 
units, it is t o  the researcher's advantage i n  terms of knowledge and respondent 
rapport, and t o  the respondent's advantage i n  terms of identifying worthwhile 
(or a t  least better or  worse) techniques f o r  his  use. 

Not only do experimental s t u d i e s  offer  the ad- 

Conducting experiments i n  ongoing 

It is, of course, impossible t o  discuss a l l  experimental designs i n  this 

(See Fisher, 1935, fo r  a c lass ic  
paper and that is not intended. There is a large literature on this  subject 
f o r  reference and more detailed discussion. 
work.) In  t h i s  paper, the discussion w i l l  center on a few experiments which 
seem par t icu lar ly  appropriate t o  the study of l ia i son  because of the charac- 
teristics 6 the phenomena and of the sites typical ly  used f o r  these studies. 

171.2.4.1 - Threats t o  Validity i n  Liaison Studies 

--Internal validity-- 
Because of the nature of l i a i son  phenomena, cer ta in  threats t o  va l id i ty  are 

more serious than others, and must therefore be given greater consideration when 
considering various research designs. 
l i a i son  s t u d i e s  are tes t ing  and instrumentation changes. In  almost a l l  studies, 
t es t ing  is reactive t o  some degree because the se t t ings  i n  which the research takes 
place are not frequently tested populations. Instrumentation becomes a greater 
threat the more unstructured the techniques are, the more novice the researcher is, 

Two par t icu lar ly  serious threats t o  most 
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and the more the researcher is aware of the predicted results. 

History is a plausible r i v a l  hypothesis primarily when s ingle  units are 
studied, althou@;h it may also be an  explanation i n  some other designs. Selec- 
t ion  biases are  possible threats i n  l ia ison studies whenever there  is a danger 
t h a t  the units being studied are  different  even before the experimental treat- 
ment has been administered. 

Maturation explanations are  usually not par t icu lar ly  relevant t o  l ia ison 
phenomena since they e n t a i l  biological and physiological changes. 
is also generally a weak threat t o  internal  validity.  
a re  not normally plausible explanations of changes i n  l ia i son  experiments be- 
cause experimental groups would not typical ly  be selected because of extreme 
scores. Selection is  usually on the basis of access rather than test scoresI 
Selection interactions may be threats t o  internal  va l id i ty  i n  some cases, 
selection-testing interactions being perhaps the most dangerous. 

Mortality 
Regression a r t i f a c t s  

In general, the  most serious internal  threats t o  va l id i ty  t o  l ia i son  
studies would be testing, instrumentation, selection, and history.  This would 
behoove the researcher t o  choose those designs which minimize these threats. 

--External validity-- 

t o  external validity,  each of which is a serious limitation. Interactions of 
tes t ing  and the experimental treatment causing the treatment t o  have effects  
which would not have occurred without the pre tes t s  are the first of these. 
Selection interactions with the experimental treatment a re  a second major source 
of l imitations on the generali ty of many l ia ison studies. 
more severe the greater the d i f f icu l ty  i n  obtaining experimental sites. The 
general reactive arrangements of nost l i a i son  studies are d i f f i c u l t  t o  avoid 
and comprise the th i rd  set of threats t o  external va l id i ty  which the researcher 
must consider when selecting research designs. 

IV.2.4.2 - Distinction Between Group and Organizational Designs 

Studies of l ia ison phenomena are  susceptible t o  three main types of threats 

This threat becomes 

Studies of l i a i son  and interface ac t iv i t i e s  generally involve comparisons 
a t  the organizational and/or group level. 
i n  the interactions between groups o r  organizations when studying liaison, not 
i n  the interactions between individuals per see 
study is the character is t ics  of l iaison agents, these persons cannot be studied 
without f i r s t  identifying the interfacing e n t i t i e s  and then identifying who is 
acting as liaison. 
study l ia ison agents without f i rs t  locating interfaces and interfacing en t i t i es ,  
whether they be groups, departments or organizations. (When reference is made 
t o  groups, l e t  us understand tha t  primary groups such as work groups, are in-  
tended. Liaison studies may be concerned with primary groups o r  with collec- 
t ions of groups such as departments, organizations, divisions, and so for th  
which w e  s h a l l  c a l l  organizations i n  the remainder of t h i s  section.) 

Researchers are usually interested 

Ehen when the subject under 

It is obvious that one cannot enter an organization and 

Since the phenomena of l ia ison and interface must be studied a t  e i ther  the 
group or  organization level, it follows that randomization can occur only a t  
the group or organization level. 
smaller population t o  draw from than one has i n  studies which can focus on the 

This normally implies that one has a much 
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individual without regard t o  the group he belongs to. 
possible t o  randomize a t  the group level, it is usually extremely d i f f i cu l t  t o  
obtain suf f ic ien t  numbers t o  do so a t  the organizational level. 
of l i a i son  and interface relat ions is normally conducted i n  existing s i tuat ions 
rather than laboratory or simulated sett ings.  
i f  not impossible t o  employ t rue  randomization in  experimental designs f o r  
studying l iaison. 
sample sizes, especiallywhen dealing w i t h  collections of groups rather than 
primary groups. 

Although it is sometimes 

Also, the study 

Therefore, it is often d i f f icu l t ,  

The problems of gaining access often leg is la te  toward small 

Although randomization is  often d i f f i cu l t  i n  l i a i son  studies, it is f r e -  

It is  also possible t o  vary the re- 
quently possible t o  vary the timing d the experimental treatment so as t o  
control f o r  cer ta in  threats t o  validity., 
cipients of the experimental treatment t o  some degree. 
procedures - the timing of and the recipients of the treatment - may be subject 
t o  constraints imposed on the researcher when gaining access. 

However, both these 

IV.2.4.3 - Organizational Designs 

--Time series designs-- 
As was mentioned above, when one is experimenting a t  the organizational 

level, sample sizes  a re  often too small t o  allow f o r  adequate randomization. 
In cases such as these, the most feasible designs are usually the quasi-ex- 
perimental time series designs. These designs are essent ia l ly  extensions of 
case study designs employing an experimental treatment. In  cases where the 
existing organizational records can be used as adequate measures by the re- 
searcher, these designs may be especially useful. 
signs are shown below: 

The basic time ser ies  de- 

0 0 0 0 x 0 0 0 0  

Single Time Series 
Fig. 4.4 Multiple Time Series 

Fig. 4.5 

The multiple time series design is preferred over the single time series 

The addition of a control group eliminates h is tory  as a possible 
i n  a l l  cases where it is possible t o  obtain a comparable second s i t e  f o r  the 
experiment, 
explanation of any observed change after the experimental treatment. 
group a l so  weakens the al ternat ive explanation of changes i n  instrumentation 
as the  reason f o r  observed changes. 
and instrumentation are always d i f f i c u l t  t o  ru le  out as possible main e f fec ts  
which might account f o r  an observed difference in  the  experimental unit. 

A control 

In  a single time ser ies  study, his tory 

both time series designs, records of personnel changes must be kept 
t o  check f o r  the poss ib i l i t y  that experimental mortali ty m i g h t  provide a plau- 
sible explanation. 
leaving their posit ions (or being hired), it might be impossible t o  determine 
whether the treatment or  the personnel change was responsible fo r  an observed 
difference. 
individuals ra ther  organizational uni ts  of some s i ze  (Campbell and Stanley, 1966, 
p. 41). 

If the experimental treatment coincides w i t h  cer ta in  persons 
; 

This threat would not be a problem if measures were being made of 
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While bo$h these designs are strong i n  internal  va l id i ty  (the multiple 
t i m e  se r ies  controlling f o r  v i r tua l ly  a l l  in te rna l  th rea ts ) ,  they a re  quite 
weak in  external validity.  An important uncontrolled factor  i s  the general 
reac t iv i ty  of experiments i n  organizational sett ings.  
experimental arrangements and proceudres may change behavior i n  such a way 
tha t  the s i tuat ion and the  experimental effects  a re  unrepresentative of the 
population t o  which one wishes t o  generalize. 
is the possible interaction of tes t ing  effects  and the experimental treatment. 
This threat  refers  t o  the p o s s i b i l i t y t h a t  pretesting may cause cer ta in  changes 
within the tes ted unit such that the experimental treatment w i l l  have different  
effects  (which show up on the post tes t )  than i f  pretesting did not occur. (!test- 
ing may refer t o  t rue  testing, interviews, self- ini t ia ted reports, or  even more 
observation and casual remarks concerning the  subject which the researcher 
is investigating.) Since one i s  usually dealing with populations which are not 
subject t o  frequent tes t ing,  t es t ing  interaction effects  and reac t iv i ty  a re  
very def ini te  threats  t o  the  external va l id i ty  of these designs. 

The danger i s  that the 

Closely related t o  react ivi ty  

In cases i n  which existing ins t i tu t iona l  records may serve as data f o r  the  
experiment, the time ser ies  designs are  par t icular ly  useful. Whatever measures 
a re  used, it is  important t h a t  consistent measures be used throughout the ex- 
periment. It m y  often be desirable t o  keep para l le l  sets of measures (i.e., 
both ins t i tu t iona l  records and the researcher's records) which can ac t  as checks 
on each other i f  the ins t i tu t iona l  data can be related t o  researcher data i n  
some way. It is  not always possible, of course, t ha t  relevant organizational 
data i s  kept or  t h a t  it is accessible. 
effectiveness of project teams as evidenced i n  the meeting of time schedules, 
the  data may be much easier  t o  obtain than i f  one is  trying t o  measure the ef-  
fectiveness of interpersonal communication. 

For example; if one i s  investigating the  

In general, the  following l imitations t o  time ser ies  designs may be iden- 
t i f i ed :  

1. Since it i s  necessary t o  make several observations both before and a f t e r  
the experimental treatment, these designs may often involve considerable lengths 
of time. This i s  especially t rue  i f  the hypothesized changes a re  expected t o  
take 'a re la t ive ly  long time t o  be observable. 

2. The designs are  weak i n  external validity.  They present especially 
severe problems i n  regard t o  reac t iv i ty  and the interaction e f fec ts  of tes t ing  
i n  set t ings i n  whfch tes t ing  is  atypical. 

3. It may often be d i f f i cu l t  t o  find organizations which meet the desired 
character is t ics  of the researcher and which a re  willing t o  allow the researcher 
t o  act ively experiment. Asso- 
ciated with t h i s  l imitation is  the  d i f f icu l ty  tha t  organizations may often be 
reluctant t o  allow a control group t o  continue in  i ts  control s ta tus  i f  the 
experimental treatment has produced what appears t o  be significant posit ive re- 

This adds t o  the problem of s e k c t i o n  biases. 

sults.9 

Some strong points of these designs a re  the following: 

1. In many cases, it may be possible t o  u t i l i z e  existing organizational 

9Suggested i n  seminar with Prof. A.H. Rubenstein, May, 1967. 



records to advantage, either to supplement or to replace researcher measures. 
If these can be used in place of researcher measures, reactivity and testing 
effects may be greatly reduced. 

2. In general, the internal validity of the multiple time series is very 
good. 

--The nonequivalent control group design-. 

much time or as many observations is the nonequivalent control group design 
(Fig. 4*6). 
obsemtian before and after the experimental treatment. 

A modification of the multiple time series design which does not require as 

It is essentially the multiple time series design with a single 
This design is no worse 

..Q---LAL 
0 0 

Group Design 
Nonequivalent Control 

Fig. 4.6 

in external validity and often nearly as strong in internal validity as the mul- 
tiple time series. 
fects are uncontrolled, these do not seem to be particularly strong threats to 
internal validity in many potential studies of liaison and interface. The longer 
period of observation in the time series designs allows for a more complete basis 
of comparison of post-treatment to pre-treatment conditions. 
appear to be important especially when the treatment is expected to result in 
gradual rather than sharp or immediate changes in the existing situation. 

Although regression effects and selection interaction ef- 

This factor would 

In both the time series and the nonequivalent control group designs, the 
organizations being studied are assumed to be selected so as to be comparable 
in the subject area being studied. It seems that the less comparable they are, 
the most desirable it is to use the time series design versus the nonequivalent 
group design. Be using more measures Over a longer time period, differences 
which may exist between the organizations would tend to show up and could be 
recognized in the interpretation of results, In considering differences between 
government and industrial sett-s, it may be that greater uniformity of govern- 
ment laboratories makes the nonequivalent design more feasible there than i n  
industrial laboratories 

3Ye2.4.4 - Group Designs 
Discussed in this section are designs appropriate for studies centered on 

groups, in which there is likely to be a chance for some semblance of randomi- 
zation because of the greater number of experimental units. These designs are 
also theoretically possible at the organizational level, but it seems quite un- 
likely that sufficient organizations will normally be available to achieve ran- 
domization, 
numbers are available to meaningfully randomize, and that the study consists of 
one experimental treatment. 
several treatments, such as counterbalanced designs of various sorts.) 

different organizations or frm entirely within one large organization. 

In the following discussion it will be assumed that sufficient 

(Le*, We do not consider designs which employ 

Designs which require several groups may draw their sample from several 
If all 



groups are within the same organization, there is a much greater potential for 
reactive effects than if the groups are from several organizations. 
when experimental and control groups are likely to be in contaat and have appor- 
tunity to discuss the experiment, reactivity can be a serious threat to both the 
internal and external validity of the experiment, 
groups from many different organizations adds considerably to the time, expense 
and inconvenience to researchers of the experiment, and in the extreme case (when 
only one group is used in each organization) presents the same sampling problems 
as one would face if studying organizational interfaces. Obviously aome compro- 
mise must be made between the ideal of perfect isolation of experimental and 
control groups and the word situation in which the experimental and control 
groups are intimately related. 

ExpeCidy 

On the other hand, drawing 

In discussing designs appropriate for group studies, preference will be shown 
to those which minimize the number of observations, other things being equal. 
This preference is based on three reasons. First, minimizing the number of ob- 
servations will tend to minimize the reactive effects of the design. Secondly, 
it is generally felt that each observation or test "costs" the researcher some- 
thing in terms of rapport. 
mizing experimental costs ana time. 

Thirdly, minimizing observations will aid in mini- 

--The posttest-only control group design-- 
The posttest-only control group design (Fig. 4.7) is a true experimental 

design which is feasible for the investigation of group liaison and interface 
activities. 
zation of groups is possible. 
tivity of experimental arrangements and selection interactions. 
that organizations which allow experiments to be conducted are qualitatively 
different from others (i.e., selection interactions) is a difficult threat to 

This design is very strong internally, provided that true randomi- 
The main threats to external validity are reac- 

The possibility 

R x o  
R 0 

Posttest-Only Control 
Group Design 
Fig. 4.7 

disregard. 
bility, 
a minimum of obsemtion. 
well controlled for. This design would seem to be a very good one when true 
randomization is possible. 

--The separate-sample pretest-posttest design-- 
An alternative design to the posttest-only is the separate-sample pretest- 

posttest design (Fig. 4.8). While this design is weaker internally, it is quite 
strong in terns of external validity. The tradeoff between this design and the 
previous design hay be evaluated i n  terms of the importance of internal versus 
external validity in a given case. The separate-sample design allows as possible 
explanations of observed changes the main affects of' history, maturation, and 
various selection interactions although these are not tnically strong rival 
hypotheses in liaison studies (See section N.2.4.1) . Instrumentation may also 
reduce internal validity if precautions are not taken to minimize these effects. 
The primary threat to external validity is once again interactions of selection 

Similarly, reactive effects of the experiment are a definite possi- 

Since 20 pretest is used, the effects of testing are 
Overall, however, this design is a relatively strong one which requires 
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and the experimental treatment. 
are controlled in this design. 

--The separate-sample pretest-posttest control group design-- 

hypotheses, it may be desirable to use the separate-sample pretest-posttest con- 
trol group design (Fig. 4.9) rather thsn the previous design. Since this design 
requires more groups and is generally more expnsive and time consuming, 2% would 
not normally be employed unless it is absolutely necessaryto control for history 
and maturation and to maintain a high level of external validity. This design 
is superior to the posttest-only design inthat it has good external validity. 

Testing interactions and reactive arrangements 

If it happens that history and/or maturation might provide plausible rival 

R 0 (XI 
X 0 

A R 

R O  
R 0 

.................... 
B 

Separate-Sample Pretest-Posttest 
Con*rOl omup Design 
-. Fig. 4.9 

If it is possible to randomize between section A and section B (Fig. 4.9), it 
is possible to control for selection-testing (and other) interactions, but since 
this would increase the time and expense even more, thfs procedure would not 
normally be followed unless selection-testing interactions provided particularly 
important plausible rival hypotheses. 

IV.2.5 - Real-time Studies 
In the discussion of experimental designs, it has been more or less impli- 

citly assumed that these studies would be carried out on a real-time basis. 
is, the experiment would be observed and measured while it was occuring, not in 
some retrospective manner, Since the term "real-time" is borrowed fran other 
fields and because its meaning for the social sciences is not necessarily the 
same as its meaning in other fields, a brief discussion of the term is in order. 

IV.2.5.1 - The Meaning of Real-time 

to indicate a 8yStem in which the results of the computer operation are available 
in time to be immediately useful to the physical operation. 
in this definition is the timhg of feedback ?or the purposes of control. 
difficulties of applying this definition directlyto other non-computer systems 
are discussed by R.V. Head (1964). 

Th& 

The phrase of "real-time" is used by those concerned with computer systems 

The important variable 
The 

sciences, real-time st re normBuy equated With those in 
i@h the data collected at the time ce of the actual occurrence. The 



-79- 

important variable in this View is the timing and location of the data collection 
process in relation to the process being studied. 
study does employ "on-the-spot" types of data collection procedures, it seems 
that two more fundamental criteria may be identified.lO First, real-time data 
is collected for the purpose which the researcher has in mind. This does not 
mean that the researcher himself must collect the data, but that whoever collects 
the data must be collecting it for the same purpose as is t& researcher. Thus 
records kept by an organization which coincide with the data which a researcher 
needs and wants may often meet this qualification. 

Although the usual real-time 

The second criterion is that the data must retain the time sequence of the 
actual occurrence and identify the occurrence uniquely in the real world. 
stated this means that the data must accurately represent what really happened 
and when it happened. 
equate real-time data with that mllected at the time of the occurrence by the 
researcher. 
currence accurately with the passage of time, one normally thinks of real-time 
data as collected at the time of the happening. Since it is usually felt that 
the researcher is mcre objective than the participants, one often associates 
research-collected data with real-time data. ( O f  course, there are certain types 
of data which are very difficult for the researcher to obtain, such as physio- 
logical and psychological responses. 
pant reports for these data.) Remembering these two criteria, further discussion 
will consider real-time as (1) accurately representing what actually occurred, 
and as (2)having been collected for the specific purpose which the researcher had 
in mind. 

Simply 

It is this qualification which normally causes one to 

Since it usually becomes more difficult to recall the actual oc- 

It is often necessary to rely on partici- 

It appears that regardless of the definition one uses, real-time cannot be 
distinguished from non-real-time studies on a dichotomous basis. It is much 
easier to say which one of any two studies is "more" real-time than it is to 
specify an abstract measure for classifying into one category or the 
In general, real-time studies attempt to overcome inaccuracies in data which may 
occur in non-real-time studies because of (l)forgetting, (2)subjective changes 
over time (autistic bias), or (3)attempting to use irrelevant data by drawing 
inferences which may be quite unjustified. 
can be avoided in the collection of data, one may cmsider a study to be real- 
time. 

other. 

To the extent that these factors 

N.2.5.2 - Limitations of Real-time Studies 
Gznerally, one prefers real-time studies to non-real-time studies because 

An important practical limitation in Ob- 
the feeling is that the data are more accurate and therefore more reliable 
in using to evaluate the hypothesis. 
taining real-time data is thatthe researcxer cam&usually be present all the 
time to collect data. 
sampling procedure, or that some arrangement must be made for participants to 
collect data. 
must be weighed against each other in the particular stuation to determine the 
more feasible solution. 

This means either that the data must be collected by some 

Both sampling and self-reporting have certain disadvantages which 

Normally some kind of mixed strategy is followed. 

Sampling procedures must attempt to minimize reactive effects of the re- 

% h e  following two criteria were pointed out to be by C,W.N Thompson. 



seacher's presenaewhile also minimizing the time between the occurrence of an 
event and the collection of data relevant to the event. The inherent conflict 
between these objectives is discussed in relation to a decision-making study by 
A. H. Rubenstein (1966). 
other studies besides decision studies, it seems that liaison studies may be 
slightly more amenable to Sampling procedures than some other types. 
many of the topics being investigated in liaison and interface experiments are 
continuing processes, the danger of missing particular "events" is not as great 
as it seems to be in studies of decision-making and information requirements. 
"Events" in many liaison studies are probably less important to the researcher 
than the pattern of normal communication an8 related acts. This seems to make 
sampling a feasible procedure in such studies. 

Although the factors he discusses are applicable to 

Because 

In liaison studies, self-reporting techniques may not be as useful as they 
are in certain other substantive areas. Self-reporting techniques are generally 
highly reactive in liaison and interface studies because they call direct atten- 
tion to phenomena which might not normally be consciously recognized by the par- 
ticipants. 
tually unanswerable question. 
techniques as much as possible and to minimize self-reporting arrangements. 
mixed strategy which employs sampling with a self-reporting technique for unusual 
or critical incidents might be desirable. 

Whether behavior is changed and in what way it is changed is a vir- 
In general, it would seem desirable to use sampling 

A 

The use of a participant observer may be a particularly useful and desirable 
strategy in studies of liaison and interface. 
maximize the exposure to the phenomena being studied while minimizing reactive 
effects. The advantages and disadvantages of using participant observers have 
been discussed in other places and should be considered. 
Holmberg, 1960 and Becker and Geer, 1960) 

rv.2.6 - Other Considerations 

This solution would appear to 

(See for example 

The researcher is not usually free to evaluate research designs solely on 
the basis of their internal and external validity. 
practical considerations, the specific settings in which the researcher will 
occur, and the hypotheses to be investigated must also enter into the design 
decision. 
designs which have been discussed on several practical factors as well a6 on 
validity. 
tors and does not necessarily represent all individual cases. 
was prepared assuming that a given hypothesis was being investigated. 

Certain other factors, such as 

The table following attempts to summarize the relative standing of the 

It should be remembered that this is a rough summation of many fac- 
The table (Table 4.1) 

In the table, the factor of time is based on the number of observations of 
a given group or organization which are required. 
to some extent the degree of cooperation required of the units in which the ex- 
periment is taking place. Sampling requirements are derived from the number of 
experimental units the design calls for. Access refers to the difficulty which 
might be encountered in arranging for the experimental units to participate. 
used in the table, it is a function of the number of sites required and th? de- 
gree of cooperation required. This factor would probably rarely be low when con- 
ducting true or quasi-experiments since finding an organization which will allow 
experiments (rather than mere testing and observation) to be conducted may always 
be difficult. However, if the experimental procedure involves a minimum of dis- 
ruption of normal activity, the non-equivalent design and the posttest-only de- 

As such, it also indicates 

As 



-81- 

sign nay be relat ively low on this  factor. 
length of the study and the diff icul ty  of the sampling procedure. Other cost 
items, including analysis expense, instrument design expense and so for th  are  
not considered here because they do not different ia te  between designs. 
columns referring t o  internal  and external va l id i ty  a re  crude attempts t o  sum- 
marize the discussions of the  individual designs. 
each design should be evaluated i n  re la t ion t o  the  relevant hypothesis t o  
determine the possible threa ts  t o  validity. 

Cost i s  assumed t o  be related t o  the 

The 

In any specific si tuation, 

Tim4 Samplin6 
Require. 

Type of Design ments 

Case study M L 

Survey L L 

S ta t i c  and Multiple 
Group Comparisons M L 

Single and Multiple 
Time Series 

Nonequivalent Control 
Group 

1 I 

Posttest-Only Control 
Group L M-H 

1 1 
I I 

Separate-Sample 
Pretest-Posttest 

1 I 
I I 

Separate-Sample Pretest  
Posttest  Control Grod  M 1 H 

I I 

Diffi-  Cost Threats t o  
cul ty  of Internal  External 
Access Validity Validity 

L I L I  H I H 

H-High; M-Medium; LLow. 
designs and do not represent absolute amounts. 
indicates a mcre desirable s i tuat ion than M or H. 

The entr ies  a re  i n  re la t ion t o  the other 
In a l l  cases, L 

TABLE 4.1 
Various Design Characteristics 

Although tables  of t h i s  type must be interpreted carefully, Table 4.1 is 
helpful i n  presenting some various tradeoffs which must be considered i n  de- 
ciding on various designs for research. The tab le  shows a general trend for  the 
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designs with the greatest  overall  va l id i ty  t o  a lso have the greatest  pract ical  
l imitat ions and vice versa. 

The researcher normally considers the  various designs i n  l i g h t  of the par- 
t i cu l a r  propositions he has i n  mind. A s  mentioned ear l ie r ,  the  time ser ies  and 
non-equivalent designs a re  especially appropriate for  hypotheses concerned w i t h  
organizations o r  large departments as  a whole because they require only a small 
sample (one or  two as a minimum). 
propositions t o  determine which threa ts  t o  val idi ty  would be par t icular ly  dan- 
gerous and choose designs accordingly. Since tes t ing  and reactive effects  a re  
such a potent ia l ly  strong threa t  i n  many l ia i son  and interface studies, a l l  the  
above designs have been chosen as poss ib i l i t i es  because they attempt t o  control 
fo r  these factors.  

In general, the researcher should examine h i s  

lY.2.7 - Summary 

This section has attempted t o  discuss i n  general terms some of the factors  
which must be considered when evaluating various research designs fo r  studies 
of l i a i son  and interface ac t iv i t ies .  No attempt has been made t o  specify any 
"best" design since t h i s  w i l l  vary depending an many factors  relevant t o  the 
par t icular  si tuation. 
the following. 

Important points which t h i s  section has discussed include 

1. The selection of a research design usually includes considerations of 
a. the internal  and external va l id i ty  of the design. 
b. the character is t ics  of the research se t t ing  which may af fec t  the design. 
c. the rival hypotheses t o  which the specific propositions a re  particu- 

l a r l y  vulnerable. 
d. the pract ical  l imitat ions of the design such as time, cost, d i f f i -  

cul ty  of gaining access and sampling problems. 

2. Most studies of l i a i son  and interface have tended t o  be descriptive 
studies employing re la t ive ly  primitive survey, case study o r  pre-experimental 
designs which have many shortcomings i n  terms of both in te rna l  and external 
val idi ty .  

3. Real-time experimental studies, while requiring more work on the part 
of the researcher, provide correspondingly mare information about m e ' s  model. 
In  addition, experiments may of fer  the opportunity t o  demonstrate t o  the prac- 
t i t i one r  the relevance and worth of studies of l i a i son  phenomena as  well as aid- 
ing him i n  a prac t ica l  sense. 

4. In studies of l ia ison,  the  most serious threa ts  t o  internal  va l id i ty  
usually take the form of explanations invoking history, tes t ing,  instrumentation 
o r  selection biases. 
selection and the  experimental treatment, and reactive arrangements a l l  are  
serious threa ts  t o  external va l id i ty  frequently encmntered. 

IV,3 - A Possible Research Design 

Interactions of tes t ing  and the experimental treatment, 

The purpose of t h i s  section is t o  propose a possible research design f o r  
.further study of l i a i son  a c t i v i t i e s  a t  research interfaces. There is no a t -  
tempt t o  develop propositions, but it i s  necessary t o  assume cer ta in  general 
types of research questions in  order t o  discuss parts of the design. There is  



also no attempt to develop specific instruments, but certain types of data 001- 
lection techniques and possibilities are discussed. 

N.3.l - The Research Area 
The paper thus far has assumed that the existence of a liaison agent is 

a "good" thing, that it facilitates coordination among groqs in a way that is 
better than if such a communication channel did not exist. 
described here will attempt to determine whether the existence of a liaison 
agent makes any difference in group performance in certain situations. The 
situations which w i l l  be investigated w i l l  be various stages during the life 
of a project as it is handled by a given research group. 

The experiment 

The following two research questions are assumed: 

1. Does the existence of a liaison agent make a difference in terms of 
the effectiveness of groups working on a particular project? 

2. Does the effectiveness of a liaison agent vary over the stages of a 
project (aside fmm the personal characteristics of the agent)? 

One of the things one would like to know about liaison activities is the 
nature of situations in which liaison agents are effective and in which they 
are not effective. The two questions posed above are aimed at investigating 
the hypothesis that the stage of the research project is one of the variables 
which affects the effectiveness of liaison agents. 'IT project stage is a 
major variable, one would expect to find considtent differences in effectiveness 
at different stages. 
more powerful variables which influence effectiveness, or that project stage 
is an irrelevant consideration in effectiveness of a liaison agent. 

Lack of differences may indicate that there are &her 

The second research question uses the term "effectiveness of a liaison 
agent." It Is intended by this phrase to imply that the liaison agent is ef- 
fective in terms of the effectiveness of the interfacing groups (as in the first 
research question) in accomplishing certain objectives, It is also desirable 
to consider the effectiveness of the agent as it is viewed by the groups, but 
th4s is not intended to be the prime consideration. 

N.3.2 - Experimental Design 
The phenomena referred to by the research questions requires that the ex- 

perimental design be one of the group designs discussed in section N.2.4.4. 
Since the questions refer to a population of groups, ideal sites would be 
those in which there are large numbers of groups at work on fairly diverse 
projects. 
ination of control groups by experimental groups and vice versa. If large 
installations are accessible, the experiment could be carried out in a re- 
latively small number of sites, possibly less than half a dozen. Government 
laboratories would appear to be ideal. 

The more diverse the projects are, the less one would expect contam- 

IT-3.2.1 - A Potential Design 
The separate-sample pretest-posttest design (Fig. 4.10) appears to be a 

feasible design to use in the investigation of these research questions. The 
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primary requirement of t h i s  design i s  tha t  there be suff ic ient  groups t o  allow 
randomization of the experimental treatment. 
a t t a in  this  cr i ter ion,  t h i s  design would be desirable. 

Assuming tha t  it is possible t o  

The normal procedure fo r  using t h i s  design would en ta i l  randomly assigning 
The f i r s t  group would be pretested, sub- the experimental uniks t o  two groups. 

jected t o  the experimental treatment, and then posttested. 
not be pretested, but would receive both the  experimental treatment and the  post- 
t e s t .  
a s  well as  the experimental tzeatment. 
and 03, t es t ing  effects  can be estimated. 
gauges the effect  of the  experimental treatment and is  a check on the 01-03 dif-  
ference. 

The second group would 

This procedure allows the  researcher t o  estimate the effects  of tes t ing  
By measuring the  discrepancy between 02 

The difference between 01 and O2 

One major threat  t o  the internal  val idi ty  of studies employing t h i s  design 
is the poss ib i l i ty  tha t  instrumentation changes may mask a t rue  effect ,  or fa l se ly  
simulate a t rue  effect .  
were u t i l i zed  as  they may be expected t o  vary t h e i r  behavior and data collection 
procedures as  the experiment progressed. Generally, however, t h i s  threat  can be 
minimized through careful a t tent ion t o  systematic and consistent data collection 
techniques. 

This would be especially t rue  i f  inexperienced researchers 

Other possible uncontrolled threats  t o  internal  va l id i ty  i n  t h i s  study are  the 
main effects  of his tory and maturation. 
strong r iva l  hypothesis i n  t h i s  case. 
or maturation is likewise a weak rival hypothesis. 
necessary fo r  such an a l te rna te  explanation t o  hypothesize that the groups selected 
f o r  the experimental treatment underwent a maturation or h i s tor ica l  process dif-  
ferent from tha t  undergone by the  other groups and tha t  t he  interaction then 
caused the  observed effect .  

Neither of these appears t o  pose a 
The interaction of selection with history 

For example, it would be 

This does not seem t o  be a l i ke ly  hypothesis.. 

With regard t o  external validity,  t h i s  design is  quite strong. By observing 
the  second group only a f t e r  the  experimental treatment has been administered, 
any observed experimental e f fec t  cannot reasonably be said t o  have been specific 
t o  previously tes ted populations. 
f ec t s  as long a s  there is no contamination of experimental and ccntrol groups. 
I f  the study i s  t o  continue Over a f a i r l y  long period of time, it may be quite 
d i f f i cu l t  t o  prevent t h i s  type of contamination and it may become a threat  t o  
internal  a8 well as external validity.  It appears that the only thing the ex- 
perimenter can do . to  minimize t h i s  contamination is  t o  keep the  study as  short 
as i s  feasible and t o  se lec t  groups which will have as l i t t l e  chance a s  possible 
t o  interact.  
not t o  subjec% the design t o  cri t icisms of selection bias. 

The same procedure controls fo r  reactive ef-  

By choosing groups on t h i s  l a t t e r  basis however, care m u s t  be taken 

The primary threat  t o  external va l id i ty  is the poss ib i l i ty  tha t  the s i t e s  i n  
which the experiment i s  conducted are  different from the  population t o  which one 
wishes t o  generalize. This i s  usually a rather strong cr i t ic ism of many studies 



i n  organizations. 
allow outsiders t o  enter and conduct a study a re  different  from those which refuse 
outsiders. This claim becomes even more serious when the  researcher not d y  
wishes t o  study, but act ively manipulates variables within the organization. In 
other words, the subset of organizations which allows outsiders t o  experiment 
within its boundaries i s  smaller than the subset which allows studies t o  be con- 
ducted, and i s  very much smaller than the  s e t  of organizations t o  which the re- 
searcher wants t o  generalize. There seems t o  be l i t t l e  tha t  the researcher c m  
do t o  refute t h i s  statement besides attempting t o  get a s  representative a sam- 
ple  as  possible, and by pointing out the s imi la r i t i es  between the sites being 
studied and the population a t  large. 

N.3.2.2 - Experimental Procedure 

It i s  normally plausible t o  claim tha t  the organizations which 

For purposes of discussion, assume tha t  s i x  government sites are  available 
and tha t  permission has been received t o  experiment w i t h  twelve work groups i n  
each s i t e .  
by management a t  each s i te .  The researcher would then proceed t o  select  twelve 
groups a t  each s i t e  which would be i n  contact w i t h  the other selected g r o q s  i n  
each s i t e  as l i t t l e  as possible. 
a s  possible. 
one group a t  each of the r e s t  of the sites. 
selected and approved, they would be randomly assigned t o  two sections without 
regard t o  ins t i tu t iona l  location. 
Tinel. 
i n  time.) 
a t  Time2, and both would be observed (or tested) a t  Time3. 

person t o  serve as a l i a i son  agent. 
the  effects  of the assignment of a l i a i son  agent provided the required indicators 
of effectiveness existed. 
ness of the l ia i son  agent i n  different stages of the project l i f e .  
added complexity it is necessary t o  modify the design somewhat. 

The groups a re  t o  be selected by the researchers, subject t o  approval 

Across s i tes ,  the  groups would be as  similar 
In other words, Group 1 a t  S i t e  1 would be similar t o  a t  l e a s t  

Once the work groups had been 

Section A would be observed (or tested) a t  
(Time would probably be some period of time rather than a single point 

Boih Section A and Section B would receive the expa-imental treatment 

I n  t h i s  design the experimental treatment would be the assignment of some 
The design as discussed above would t e s t  

However, it is  desirable t o  t e s t  also the effect ive-  
For t h i s  

Taking Section A and Section B, the  th i r ty-s ix  work groups i n  each section 
would be randomly assigned t o  three sub-sections. 
used t o  allow the assignment of the experimental treatment t o  vary over the 
stage of the project l i f e .  
discussed t o  t h i s  point. 

These sub-sections would be 

Fig. 4.11 indicates i n  summary form the design a s  

A s  mentioned i n  the figure, the time periods used i n  the figure may not 
a l l  be of equal length. 
before the experiment s t a r t s ,  and it may be necessary t o  w a i t  f o r  varying amounts 
of time f o r  each group t o  reach the  proper stage i n  the  l i f e  of a project be- 
fore the experimental treatment is begun. 
somewhat fo r  individual groups depending on what par t  of the project h e  group 
is  working on when the experiment begins and what par t icular  sub-section the 
group is assigned to.  

This is because the sub-sections are  randomly selected 

Thus the  pretest  period (T ) may vary 

A s l igh t ly  different  procedure may be used t o  minimize the  var iab i l i ty  of 
the first two time periods. If it is possible t o  assume tha t  the  groups i n  the 
two sections w i l l  be randomly distributed throughout various stages of the pro- 
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q h e  time periods as  indicated here may not be of equal length. 

Fig. 4.11 Potent ia l  Research Design 

j e c t  they a re  working on a t  the  time the  experiment begins, then assignment 
t o  the various sub-sections can be deferred un t i l  the  pre tes t  period i s  complete. 
This allows f o r  a uniform length of the pretest  period. 
assigned t o  sub-sections a t  the  end of the pretest  period on the basis of the  
stage i n  the porject  a t  t ha t  t i m e .  
cause it i s  unlikely t h a t  exactly one-third of each section w i l l  be a t  different  
stages i n  a project a t  the  time the  pretest  period ends. 
procedure w i l l  tend t o  minimize the  var iab i l i ty  and should be no threat  t o  the 
va l id i ty  of the  study as long as the assumption of random dis t r ibut ion of the 
groups across stages of the project a t  the  beginning of the study is valid. 
There seems t o  be no reason why t h i s  assumption would not be true.  

The groups w i l l  be 

There w i l l  s t i l l  be some var iab i l i ty  be- 

Nevertheless, t h i s  

In  some studies u t i l i z ing  t h i s  design, it may be possible t o  discontinue 
the  experimental treatment and make another ser ies  of observations a f t e r  the 
discontinuance t o  see i f  a change results.  
par t lcular  one is  typical,  the  experimental treatment i s  l i ke ly  t o  cause changes 
which a re  not readily reversible. 
phase t o  the design. 

In other studies of which t h i s  

Thus it is  not feasible  t o  add t h i s  extra 

IV.3.2.3 - Real-time Data Collection 

A s ignif icant  feature of t h i s  kind of experimental study is  the collection 
of data a t  the time and place of the occurrence of t he  phenomena. 
problems and character is t ics  of real-time data collection a re  discussed more 
f u l l y  i n  section IV.2.5. 

Some of the 

In t h i s  study two considerations a re  of major importance when considering 
arrangements f o r  real-time data collection. F i r s t ,  because the study would be 
expected t o  cover a f a i r l y  long period of time, it would probably become necessary 
t o  e i ther  use sampling techniques t o  obtain data, or  t o  arrange fo r  the data t o  
be collected by in-house personnel. 
would probably be highly sensi t ive t o  any artsi&interference,  it is necessary 
t o  introduce the  experimental treatment a s  unobtrusively a s  possible. 
s i s t en t  with th i s ,  measurement procedures would have t o  be kept a s  nonreactive 
as possible t o  avoid changing the phenomena being studied. 

Secondly, because the topic of the study 

To be con- 

In l i n e  with suggestions made ea r l i e r  (lY.1.4), it w o u l d  be desirable t o  
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use several different sources of information throughout the study. 
study would be f a i r l y  lengthy (It would be ideal  if the pretest  and post tes t  
observation periods would cover a t  l ea s t  one full project l i f e . ) ,  in-house 
personnel could be used e f f ic ien t ly  t o  make periodic reports and t o  keep running 
records of much of w h a t  i s  going on i n  the organization. It would be necessary, 
of course, t o  re@arly survey these reports t o  make cer tain the  desired in- 
formation was being collected. 
reactive and could provide valuable data. 

Since the 

This source would appear t o  be re la t ive ly  non- 

Supplementing special  in-house effor ts  would be organizational records Of 
various sorts.  
fectiveness of work groups i n  terms of meeting schedules, staying within budgets, 
and developing technical competence as evidenced by publications. 
1965 for an extended discussion of tl-e problems of measuring efficiency of re- 
search, and the need fo r  be t t e r  measures. 
ca l  studies of l i a i son  relationships, discussed measures of effectiveness and 
some shortcomings of certain measures.) It w a u l d  be w i s e  t o  survey as many O f  
the organizational records as possible t o  foresee possible ways of using them 
t o  a id  i n  monitoring the progress of the study. These data have the advantage 
of being unobtrusive and nonreactive. 
d i rec t ly  relevant t o  the researcher's purpose, and they may often be collected 
and generated i n  such a way that they do not represent what they are purportea 
t o  represent. 

These data would be especially important i n  assessing the  ef- 

(See Lipetz, 

Wad, 1958, i n  one of the f e w  empiri- 

Many times hawever, they may not be 

While it i s  usually desirable t o  obtain data ffrm t h e  participants i n  the  
experiment i t s e l f ,  one might not attempt t o  do so i n  t h i s  experiment u n t i l  a f t e r  
the experimental treatment had been completed. Because knowledge tha t  a work 
group was being used i n  an experiment would l i ke ly  pose a serious threat  t o  the 
internal  va l id i ty  of the study, every possible means would have t o  be made t o  
keep knowledge of the exact purpose of the study from affecting the behavior 
of the participants.  By interviewing or t es t ing  the participants a f t e r  the 
experiment rather than during it, a substantial  degree of reac t iv i ty  may be 
avoided. 
degree rather than being t ru ly  real-time. 

Ln t h i s  case, the data obtained would be retrospective t o  a cer ta in  

Another view of participant information m i g h t  be t o  routinize the tes t ing  
of the  respondent i n  such a way that the measures a t t a in  a cer ta in  s ta tus  of 
nonreactivity by the time the experimental treatment is administered. 
m i g h t  be accomplished through a self-reporting technique of some kind i n  which 
the participants (or perhaps selected participants) would be asked t o  report 
unusual incidents a t  the time they occur, or  a t  regular intervals.  
procedure were in i t i a t ed  a t  the  time of the s t a r t  of the pretest ,  participants 
may -become used t o  the routine by the time the experimental treatment started.  
This reporting technique would have t o  be practiced by members of both Section 
A and Section B. 

T h i s  

If t h i s  

A primary purpose of real-time studies i s  t o  assure the  researcher of val id  
and rel iable  data. 
the data, and such a procedure would be an important part  of t h i s  experiment. 
AS mentioned previously, the probable length of t h i s  study appears t o  neces- 
s i t a t e  the use of a sampling technique t o  complement other techniques. 
is  a suff ic ient  number of work groups (as there w o u l d  be i n  the study as  des- 
cribed here), it would be feasible  t o  design a random schedule of observations fo r  
the researcher. 

This normally implies t h a t  the researcher himself w i l l  col lect  

If there 

A ~ S O ,  since the  researcher i s  interested i n  everyday, routine 



occurrences a s  well as  unusual incidents, a random schedule w o u l d  be no worse than 
a more systematic schedule i n  allowing the  researcher t o  w i t  
cidents. 

s important in- 
If it were necessary t o  observe c r i t i c a l  incidents and it was not es- 

i r ab le  t o  record routine phenomena, a different  type of sche m i g h t  

schedule might ra a t  which an ob- 
servation w o u l d  take place, the  group t o  be observed and the length of the ob- 
servation. 
conSideration such factors  a s  the  time and funds available t o  %he researcher. 
For example, if the  s i t e s  are  located physically dis tant  from each 
be desirable t o  use a systematic rather than a random procedure fo r  determining 
i n  which s i t e  cer ta in  observations may occur. Nevertheless, from 8 theoret ical  
point of view, random observations would not appear t o  be detrimental t o  the data 
collected i n  studies of l i a i son  because a l l  observatf 
not unusual incidents occur. Since communication is  1 
constantly, most observations w i l l  yield some data of' 

However, the design of any sampling schedule would have t o  take in to  

Summarizing, it would seem tha t  a potentially useable pat 
techniques could consist of the  following mix: 

1. The use of organizational records and other un 
p e c i a l l y t o  assess the effectiveness of various rese 
terms, 

of in-house personnel t o  keep regula 
This would include reports of ganizational records. 

plishments and other unusual occurrences a s  well as  more routine records. 

3. The use of self-reporting devices t o  assess the  impact of l i a i son  ar-  
rangements on the  members of work groups. 
supplemented by interviews and/or questionnaires a f t e r  the experimental t rea t -  
ment. 

This technique could possibly be 

4. The use of a sampling schedule (probably random) fo r  the researcher 
t o  observe different  groups a t  different  times for  varying periods of time. 
This schedule would be subject t o  constraints of researcher time and funds a s  
well a s  location of the s i tes .  

lY.3.2.4 - Some Important Aspects of the  Analysis 

This type of design allows many opportunities f o r  comparisons of different  
measures taken a t  different  times. 

1. Measurements taken at Timel compared t o  measurements a t  Time3 would be 
expected t o  show the main e f fec ts  of the experimental treatment. 
s i x  sub-sections, .there a re  numerous comparisons which can be made between 
Time 1 and Time3. 
Ai/T Band Ai/T3 should be the same as the  difference between A i / T 1  and Bi/T e 

If this is  not the case, one m i g h t  suspect tha t  some tes t ing  e f fec t  occurre2 and 
caused the discrepancy. 

Since there are  

In general, it is correct t o  say t h a t  the difference between 

This discrepancy i s  a rough estimate of the e f fec ts  

'%lead "bub-section A i  measured a t  Time pefiod 1. I' 
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of pretesting on a posttest .  

2. A l l  measurements a t  T1 should be equal. This should be t rue  because 
of the e f fec ts  of randomization i n  equating the groups. 
within reasonable l i m i t s  of error,  it may be d i f f i cu l t  t o  assess the compara- 
t i v e  differences of l i a i son  agents a t  the different  stages of the  project 
l i f e .  

If it i s  not t rue  

3. If there i s  an effect  of the experimental treatment, the  difference 
between Ai/T1 and A /T3 (or  Bi/T3) should be greater than the difference between 
A i + l / T 3  (or B i+ l /T3f .  T h i s  statement merely says that there  should be a greater 
difference sham by the groups i n  which the l ia i son  agent was in i t i a t ed  a t  the 
s t a r t  of the project than i n  the other groups i f  the  existence of a l i a i son  
agent has a continuing ef fec t  on the effectiveness of the grmps. 
son agent does not have a cumulative-type effect ,  the differences described here 
would not exist ,  or  they would be small or  perhaps unrelated. Thus the  design 
is  not fu l ly  able t o  describe how the effects  of the l ia i son  agent vary across 
the stages of the-project,  but  careful analysis of the data may give valuable 
clues upon which fur ther  studies may be based. 

If the  l i a i -  

These three points a re  l w r t a n t  p a r t s  of the analysis which a re  made 
feasible  by t h i s  par t icular  design. 
comprehensive information about har the effects  of the l ia i son  agent vary over 
project l i f e  as might be desirable, it does provide some data relevant t o  this  
question. With regard t o  whether a l i a i son  agent actually has an effect ,  t h i s  
design appears t o  be f a i r l y  powerful. 

Although the design does not provide a s  



CHAPTER V - CONCLUDING REMARK3 

Vel - Summary of Propositions 
In Chapter I1 and Chapter I11 of this thesis, several propositions were pre- 

sented and discussed. It is appropriate at this point to summarize them and re- 
view their interrelationships with each other. Table 5.1 lists the propositions 
and indicates the chapter in which they first appeared as well as the podion of 
the thesis they refer to. 

Chapter 

I1 

I1 

I1 

I1 

I1 

I1 

I1 

111. 

Proposit ion Refers To 

1:To be perceived as effective by group members, infor- 
m a l  liaison agents must be perceived as protecting 
the interests of and representing the referent group. 
It is not necessarytbr formal liaison agents to be 
perceived as representing group interests for that 
group to perceive such agents as effective. 

likely to produce dysfunctional consequences in 
functionally-oriented laboratories than in project- 
oriented laboratories. 

1II:The permanence of the interfacing groups is directly 
related to the effectiveness of the informal liaison 
arrangements . 
crease the effectiveness of communication transfer be- 
tween interfacing groups which have a relatively short 

Model 

1I:The existence of informal liaison agents is more Model 

Model 

II1:The establishment of formal liaison roles will in- Model 

Iv 

V 

life span. 
kt transition inkerfaces, liaison agents perform mainly Model 
a function of boundary definition; at coordinative in- 
terfaces, mainly an integration function. 
lation function is performed at both types of inter- 
faces with equal likelihood. 
Other things being equal, liaison agents are more 
likely to be found where the perceived freedom to 
communicate horizontally between groups and other 
organizational units is l o w  (i.e., where there are 

The trans- 

perceived management barriers to communication) than 
where perceived freedom to cmmunicate is high. 

Va:Given that a liaison role exists, liaison agent effec- 
tiveness tends to be higher with a low degree of free- 
dom to communicate than with a high degree of freedom 
to communicate. 

1:Us physical and geographic barriers increase, other 
things being equal: a.the frequency of (interface) 

communication decreases. 

in interface communication de- 
creases. 

c.the ratio of interactive to non- 
interactive (interface) communi- 
cation decreases. 

b.the number of people engaging 

Model 

Model 

HIXDSIGRT 

TABLE 5.1 - Summary of Propositions 
(continued on next page) 
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Chapter Proposition Refers t o  

I11 2:Perception (by the group members) of a l i a i s o a  agent HIEDSIGIEP 
a3 an act2ve. member of a work group is a" necessa 
condition f o r  perception of h i m  (by the group m e  
bers) as an effective l ia ison agent fo r  t ha t  group. 

I11 3:Given the s i tuat ion of project c r i s i s ,  changes i n  HlcNDSIG 
the amount of) interface communications will be 
osi t ively relatea  to:  

a. changes i n  perceived urgency 
changes i n  in s t ab i l i t y  of organizational 
controls 

111 4:The existence of a l i a i son  agent i s  not re la ted t o  P i lo t  Study 
group acceptance of the l ia i son  agent a s  an ac t iv  

w e  of the  

agent perf oms e 

In Table 5.2 be l  findings f r o q t h e  empirical study are  l i s ted .  More 
complete discussion of these findings may be f w d  i n  Chapter 111, but these 
resu l t s  a re  presented here i n  summary form B?r convenience, 

FIXDING 
' 1  

Prop. 1 (Physical distance was f k d  t o  be inversely related t o  the number of 
persons contacted i n  other groups, t o  the maximum frequency of com- 
munication b e t y q p  an b? r a t i o  of interactive t o  non- I 
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PROPG I T I O N  

Prop. 1 
(cont . ) 

Prop. 2 

Prop. 3 

Supplemen- 
tary Analyse 

Prop. 4 

Prop. 5 

Supplemen- 
tary Find- 
ings 

FIM>lXG 

interactive communication. 
tic~zely because of clustering of responses. 

Physical distance was not found to be significantly related to the 
number of persons from one's own group contacting others or to the 
total number of persons communicating between groups. 

The ratio interpretation is made cau- 

Acceptance of a liaison agent as a group member was not found to 
be significantly related to perception of the agent as an effec- 
tive communicator, although the relationship was nearly signifi- 
cant. 
ship, 

It is possible that this relationship is a spiral relation- 

The data was insufficient to properly test the relationship between 
the amount of interface communication and perceived urgency or in- 
stability of organizational controls. In addition, it was not pos- 
sible to identify any typical pattern of communication over the 
life of a project. 

Distance was found to be inversely related to frequency of contact 
through intermediaries, by face-to-face, transfer of documents, by 
telephone, and by conferences. 
satisfaction with communication. 

It was found not to be related to 

No relationship was found between the existence of a liaison agent 
and the amount of ccmnunication or between the existence of a liaison 
agent and the satisfaction with communication. There was a barely 
significant relationship between amount of communication and satis- 
faction in the direction of higher satisfaction with more communi- 
cation. 

It was found that most crisis described were of a technical natuxe 
rather than concerned with organizational or personality problems. 

It was not possible to properly evaluate this proposition because 
of lack of appropriate data. 

The data neither supported not contradicted the proposition that 
perceived effectiveness of a liaison agent is related to accep- 
tance 8 s  a group member. 

It appeared that interface communication may often follow formal 
heirarchical patterns when major coordinative efforts are involved. 

N o  adequate single method of identifying liaison agents was un- 
covered. 

The Q-sort as modified in the pilot study was very useful as a 
means of collecting large amounts of data quickly and with a 
minimum loss of rapport. 

TABLE 5.2 - Summary of Findings 
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V . 3  - Conclusion 

This paper has attempted t o  investigate and discuss three aspects of l i a i -  
F i r s t ,  a basic model of interface pro- 

Boundaries of organizational e n t i t i e s  were 
son phenomena a t  research interfaces. 
cesses vas developed and discussed. 
seen t o  be fundamental t o  the development of t h i s  model. 
pointed out the importance of organizaldonal structure i n  influencing the under- 
lying framework leading t o  interface ac t iv i t ies .  
as evidenced in  the various controls exercised by management and i n  the per- 
ceived a t t i tudes  of management w a s  presented a s  having an important effect  on 
the  kind of communication pat terns  used by members of work groups. Personal 
character is t ics  of l i a i son  persons were not discussed a t  length, but it was 
recognized tha t  there  may be significant differences i n  
fuM3ll l i a i son  ro les  from those who do not occupy such roles. 

Further discussion 

The organizational atmosphere 

persons who effect ively 

In summarizing the m o d e l ,  three “levels” of variables may be identified.  

These variables set the framework within 
It was f e l t  t ha t  the basic o r  lowest leve l  was concerned w i t h t h e  variables re- 
l a t ing  t o  organizational structure. 
which a l l  interface ac t iv i t i e s  must take place. 
was associated with the normal. work f l a w  required by the  technology of the organi- 
zation. 
leve l  of variables, and one would expect relationships t o  occur among groups re- 
quired t o  work together by the flow of work. 
those connected with s i tuat ions of unusual urgency or  c r i s i s  i n  which normal pro- 
cedures are  overriden t o  allow fo r  extreme procedures t o  achieve the  immediate 
goal. A t  a l l  three levels,  the effects  of interpersonal relationships and work 
group relationships are f e l t  i n  modifying the normal communication channels and 
content. 

The next higher l eve l  of variables 

Normally t h i s  s e t  of variables would tend t o  override the  s t ructural  

The th i rd  se t  of variables are  

The second major section of toe paper discussed two empirical studies. 
Both of these studies were essent ia l ly  exploratory studies, although they were 
both ostensibly seeking t o  evaluate certain propositions. 

The HINDSIGHT study was characterized by i ts  dependence on retrospective 
data. Some problems presented by t h i s  kind of data were discussed. 
propositions were evaluated. 
nif icant)  f o r  l i a i son  agents perceived as effect ive t o  a l so  be perceived a s  
group members. 
not quite as obvious, possibly because of‘ the smaller sample size.  
relationship w a s  found between physical distance and several aspects of communi- 
cation transfer.  
communication. 
tween changes i n  communication and changes i n  the  urgency or c r i s i s  s i tuat ion of 
a project. 

Three 
It was found tha t  there was a tendency (not Sig- 

This tendency was also observed i n  the p i lo t  study, but it was 
lin inverse 

This relationship was not found t o  hold fo r  sat isfact ion with 
It was not possible t o  determine i f  a re la t ionsHp existed be- 

In  a supplementary analysis, the data were examined t o  see if any relation- 
ship might ex is t  between the existence o r  nonexistence of a l i a i son  agent and 
frequency or  sat isfact ion of communication. No relationship w a s  evident. An 
interest ing observation t h a t  may be made on the basis of HINDSIGBT data i s  t h a t  
most of the c r i ses  that were described by group members were caused by technical 
problems rather than by organizational changes o r  personality problems. 

The th i rd  section of the  paper has deal t  with some of the factors  of re- 
search design which must be considered i n  studies of l i a i son  and interface act ivi-  



ties, 
vere briefly discussed. 

Some of the prominent methodological problems of the two empirical studies 

In a final portion of this section, an outline for a real-time experiment 
suitable for further research on the liaison phenomenon was presented. It is 
appropriate that the assumed topic of this experiment was concerned with whe- 
ther or not the existence of a lLison agent made any difference in the per- 
formance of work groups. 
ties is at such a stage that even this question has not been thoroughly inves- 
t igated. 

The development of theory and research on liaison activi- 

This thesis represents an effort to develop a basic interface model which 

The exploratory studies described in Chapter I11 have contributed 
can be used to guide the emphasis of future empirical studies of liaison phe- 
nomena. 
significantly to the development of this model. It is hoped that studies of ' 
the type described by the potential research design can be carried out in the 
future as it appears that fiela experiments, in the long run, are one of the 
.most effective and efficient methods of adding to our knowledge of these areas. 
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APPENDIX A 

Condensed Organization Charts 

Site A* 
Site B* 

Sample Printounts 

Program PRECMPR* 
Program INTERFAC 
Data Card Listing* 

* Omitted on distribution copies to maintain confidentiality. 
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PROGilAM OF P\ESEARCR ON THE 

Department of Industrial Engineering and Management Scierices 
Tile Techno log ice1 11)s t i tut a 

fiorthwestern U-niv.srs ity 
Evaniton, Illinois 

GROUP INTEZ?FLICE QUESTIOHNAEtE 

for 

Project HINDSIGHT 

This dowment consists of: 

Instxuctiona for the Field Researcher - 1 page 

Group Interface Questionnaire 0 9 pages 



INSTRUCTIONS FOR THE FIELD RESEARCHER 

DESCRIPTION OF INSTRUMENT: 

This questionnaire consists of one part, as follows: 

III,3.2 Group Interface Questionnaire 

GENERAL INSTRUCTIONS: 

This questionnaire i s  designed t o  be administered t o  Members of each 
RXD Event Group and each Selected Group. 

This questionnaire is independent of any other research instrument - 

and may be administered a t  any time without regard t o  sequence. 
the information to  be obtained w i l l  be used i n  preparation for admini?- 
t ra t ion  of the Group Tnteraction Questionnaire (111.15), i t  should be 
completed as ear ly  as possible. 

Because 

PREPARATION FOR ADMINISTRATION: 

Reference should be made to  the "Group Reference Form" (III.L.2) 
information prepared on each RXD Event Group and each Selected Group. 

Enter your ORIGINATOR CODE a t  the top of each page for identification 
(e,g., NU(ABC) ). Prepare suff ic ient  reproducible copies for  sac5 
RXD Event Group and each Selected Group. 

For each Group, enter the name of the Group on Page 1. Identify an 
Event a t t r ibuted t o  the Group which required some degree of informat:o? 
exchange with other Groups; you may start  by referr ing t o  the "Ideas, 
Projects and hrents" inventories (111.2) i f  it has been completed for 
the Group. 
informant or  a Member of the Group. 
obtain information on the degree of information exchange and the Tim(? 
Period from an informant o r  a Member of the Group. Etitcr the t h z  of 
the Event and the Time Period on Page 1. Reproduce suff ic ient  copies 
for each Member of the Group. 

I f  not, you w i l l  have t o  obtain t h i s  in forca t im from an 
In  both cases, you may have to  

GENERAL INSTRUCTIONS ON ADMINISTRATION: 

The questionnaire is designed t o  be self-administered. There is no 
objection, however, if you wish t o  administer some or  a l l  of the 
questionnaires by personal interview. It may be desirable t o  admi-nister 
by interview a t  least one of the questionnaires t o  uncover any questions 
of interpretation. 

A t  the time of administering (or completion of) the questioxaaire, 
enter the date  below your ORIGINATOR CODE. 

HS FM-111.3.1 



Referenced Group: 

Interviewee : 

GROUP INTEXFACE QVESTIONNAIRE 

Name of Refenenced RXD Event: 

RXD Event Time Period: 

to 

The purpose of t h i s  questionnaire i s  t o  obtain information about the groups 
that  were interrelated t o  the work of your group on the Event l i s t ed  above 
during the Time Period l i s t e d  above. 

I_ A l l  questions a re  t o  be answered with respect t o  t h i s  Event and T i m e  Period. 

None of your responses w i l l  be a t t r ibuted t o  you by name.. 
prov-ide i n  answering questions 1-5 
by other Nembers of. your Group for use i n  a subsequent questionnaire which 
w i l l  be administered to  you and others i n  your Group. I f ,  for  any reason, 
you do ,no& wish any. par t icular  name you l i s t  to  be included i n  the combined 
l i s t ,  please make a note tha t  the name should not be included. In  t h i s  
case, the name will appear on the l i s t  only i f  furnished by others. 

In the f i r s t  f ive questions below, please l i s t  the names, as w e l l  as you 
can remember, of those persons who m e e t  the par t icular  description. 
each case you should include only those whom you consider t o  be technical 

The names you 
w i l l  be combined with names furnished 

In  

personnel . .  

1. Yersons i n  your Group who were concerned with the Referenced Event who 
were under the technical and administrative supervision of the supervisor 
of LO= Group. 

I 2. 

. Group, i.e., persons vhc vere on "loan" t o  your Group but reported else- 

Persons i n  your Group who were concerned with the Referenced Event who 
wese under &he' adininistraeive supervision o f  ' the supervisdr of some other 

where for  payroll, pronation, ctc. 

--__I, - - --- 
-- -- 



3. 
technical work i n  your Group, i.e., i n  t e r n  of technaical contribution they 
were  accepted a s  members of your group. 

Persons i n  some Group other than yours who w e r e  closely related t o  the 

- -  

4. 
technical work i n  your Group but were not considered "members" of your Group. 

Persons i n  some Group other than yours who were closely related t o  the 

5. 
categories. 
wish. 

Any other persons who appear to  almost f i t  in to  one 91: more of the above 
Please feel f r ee  to add any comment o r  qualification tha t  you 

7. Name the group or  source tha t  provided the funds for  doing the work. 

4 



Read the next three questions and note the dis t inct ions before answering 
any one. Select the number from the scale be1o.w that'  you f e e l  adequately I expresses your response t o  the questions and w2ite it  i n  the boxes next 
t o  all questions. I 

Not Essentially Some Moderate Large Completely 

NA 1 2 3 4 5 
Applicable None 

I L  1 

8. To what extent were the technical requirements of the problem from 
which t h e  Event evolved provided by-- 

The customer (name): 

An in-house group: 

Your own group 

0 Other (name): 

9. To what extent did the technical character is t ics  of the solution 
depend upon fixed data, parameters, specifications, e tc . ,  provided 
by other groups? I.e., the information provided was essent ia l ly  not 
subject t o  change--you wera "stuck" with it. 

0 In-house group(s) The customer 

0 Other (name) : 

10. To what extent did the technical characteristLc2 of the solution 
depend upon data, parameters, specifications,  etc. ,  design decisions 
made by other groups where your group-hypothetically o r  actually-- 
could have influenced the decision? I.e., what was the extent of 

-- 

the mutual interdependence of your work with theirs?  I 0 Group: 

Group: a Group: I 

Group: 

Group: 



11. 

12. 

13. 

With what groups did you occasionally o r  regularly seek or  provide 
advice, comment, o r  cri t icism with regard t o  the Event? 

Disregarding contractual, legal,  and formal nicet ies ,  what group did 
you r ea l ly  consider as the "customer" o r  chief 
work on the Event? 
possible answer. ) 

of your group's 
(E.g., "Our own group a t  a l a t e r  time," i s  one 

? 

After your group essent ia l ly  completed work on the Event, what other 
in-house groups made use of it? 

0 Group: 

0 Group: 

0 Group: 

0 Some other group(s) , too. 

0 None, t o  the best  of ~ T J  knowledge. 

1 

In  questions #6 through f13 you have identified from one to  perhaps a 
dozen groups. Answer the 
following questions f o r  each of these groups. Please place the in- 
dicated code symbols o r  numbers f o r  each question (column) i n  the row 
f o r  group you have named. You may detach page 9 .  When you have 
completed t h i s  questionnaire, please re-staple it t o  page 9.  

Please transcribe the i r  names onto page 9.  

J 



14. 

15. 

6-18. 

19. 

20. 

21. 

What was the physical "distance" to  the group from your location? 
I f  moves occurred write i n  as many codes as necessary. 

A - Same room o r  only a few steps away. 
B ~r "Down the hall"; a minute away. 
C - On a different  f loor;  a few minutes away. 
D - In a nearby building; several minutes away. 
E - "Across town"; a f ract ion of an hour or  an hour away. 
F - In  another town; more than an hour or  SO away. 

With what group(s) did you have-- 

M - The most communication 
L - The least communication 
A - Roughly average amount of communication 

r e l a t ive  to  M and L. 

How did the amount of communication between your whole group and 
each of the named groups vary during the period of work on the 
Event? (Same code as above.) <. 

16. 

17. 

18. During the end period (often the l a s t  k )?  

During the i n i t i a l  period (often the f i r s t  k )?  

During the mid period (often the middle f)? 

Please date the periods you had in  mind: 

In i t i a l :  t o  

Mid : to  

End : t o  

To the best  of your knowledge, approximately how many people ilia& 

up each of the groups l i s ted?  

How many people from your group were i n  (more or  less)  regular 
contact with each group? 
the i n i t i a l ,  mid, and end time periods give three numbers-- 
e.g., 21811. 

I f  s ignif icant  variations occurred in  

How many people in  each group were the (more or  less) regular 
recipients of these contacts? 
i n  the same manner. 

Indicate s ignif icant  time variations 



2 2 . '  With which groups were there formal "liaison ar2angements of the 
following types-- 

A - A supervisor, manager, special assistant, etc., 
from a point in the organization above the super- 
visors of both groups. 

B - A !'liaison agent" not responsible to a supervisor 
in either group. 

C - A member of one group designated as the "contact 
man" for the other group. 

D - A member of one group assigned to work at least 
part time in the other group. 

E - None of the above liaison arrangements. 
3-27.  Please use the following scale for this group of questions. 

A - Several times a day. 
B - Several times a week. 
C - About once a week. 
D - About once a month. 
E - Less than once a month. 
F - Never. 

Approximately how often was there communication between your group 
and the others listed-- 

2 3 .  At formal conferences and meetings? 

24 .  

2 5 .  By personal, face-to-face conversations? 

2 6 .  By written notes, memos, letters, reports,,or transfer 

Through an intermediary, not a member of either group? 

of documents? 

2 7 .  By telephone? 

28.  How well satisfied was your group with the information exchanges-- 
not just content, per se--with each other group? 

R - Rarely satisfactory 
S - Seldom satisfactory 
M - Moderately satisfactory 
U - Usually satisfactory 
C - Completely satisfactory 
X - Varied tremendously 



29. Assuming government security regulations were m L t ,  how f ree  ;lid 
you f e e l  t o  bLve information concerning your work t o  a person from 
another group? a I always referred him t 0  my supervisor for  information, 

0 him information. 

0 It depended upon which group he came from. 

My supGrvisor had t o  indicate it, was OK before I gave 

u It depended upon how our work was going. 

0 I always gave as much information as  I could. 

30. To what extent does t h i s  questionnaire now indicate the true 
s i tuat ion? 

Grossly oversimplified 

so- so 5. 
u p r e s e n t s  a good picture 

- 
I 

. .  



31. The questions above have touched upon various aspects of technical 
interrelationships,  organizational factors  and gave provided a 
l i t t l e  indication of changes with time. Considering these factors,  
and others a s  appropriate, such a s  reorganizations, changes i n  
urgency, or c r i ses ,  please describe br ie f ly  the most significant 
aspects of the re la t ions  between your group and others. 

I wrote more on the back. I attached additional page(s) 

x- i 



Or 111.3.2 

Please ReSTAPLE when completed. 

(Answer Sheet f o r  Questions 4-28 
of Group Interface Questionnaire 

OR1GIUZER LUn PROJECT N U I V I n m  SITE DISTRUWtT N W 9  PAGE NUl'EEi 



PRCGRAM OF RESEARCH ON THE 

MAWGZMENT OF RESEARCH AM) DEVELOW?T 

Departmnt of Industrial Engineering and Managainent Sciences 
The TaAxological Institute 

Northwestern University 
Evans ton, I l l inois  

GROUP II\PiTEPACTION INTERVIEW GUIDE 

fm 

Project HIXDSIGBT 

This document consists of: 

Instructions for the F i e l d  Researcher - 3 pages 

Group Interaction Interview Guide - 1 page 

Group and Other-Group Member Activity Worlcsheet - 1 page 
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INSTRXTIONS FOR THE FIELD RESEARCIDER 

This instrument consLsts of an interview guide 2nd a worksheet as follows: 

III. 15.2 
111.15.3 

Group Lizterect5on Icltnrview Guide 
Group and OPker-Group Eesiier Activity Worksheet: 

Detailed preparetion by the Field Kesaarcher is  required prior t o  admiriis- 
tra t ion, 

GENEXAL INSTRUCT102 : 

Interviews are t o  be conducted with Meicbers of each RXD Event and 
Selected Group, with Members of Other Grorrps as identified from the 
administration of the Group Interface Questionnaire (111.3) and with 
the respective Indivi-duals identif  icd as F i r s t  Line TechRical Super- 
visors  and as "Genera1 Management" with respect t o  each Group. 

The administration of t h i s  instrument t o  the Members of s z  E r t i c i l l a r  
Group (or any other interviewee chosen on the .basis of that  Group) 
cannot be acccrnplj.shed u n t i l  the data called for  by the Group Interface 
Questionnaire (IIT.3) is obtained for  that Group. 

PREPAFATION FOR ADMINISTRATION: 
PI- 

Reference should be made t o  the "Crotip Reference Form" (III, 1.2) 
information Frapared on each RXD Event Group and each Selected Group,. 

Reference should be made t o  the Croup Interface Questionnaire (111.3) 
information prepared 0% each RXD Event Grotip and each Selected Group. 

In  addition t o  the Group Interaction Inteiview Guide (111.15.2) and 
the Groap and Other-Group Member Ac';i.vitg Worts'lieet (III.15.3), YOU 
w i l l  require a supply of blank p-..per f o r  aaking notes. 
t o  use the General Data Forms (1.k05 and X.4.6) .  

You may wish 

Enter your ORIGINATOX CODE a t  the top of the Group and Other-Group 
Member Activity Worksheet (111.15.3) for ident i f icat ion (e.g., 
NU(ABC) )., Prepare sufr'icient reproducible copies for  each SXD Event 
Group and each Selected Group. 

FOE each Group, enter the Name of the Group and the Name or" the 
Referenced Event. Using the Group Interface Questionnaire (111.3) 
prepared by Members of the Group, l i s t  on the Worksheet 211 of the 

HS FK-111.15.1 Page 1 



names which were provided i n  anewer t o  questions one through five. 
ihte: I f  an individual interviewee has noted tha t  he does not want a 
particular name so l i s ted ,  do not list it unlsss it appears 02 a quea- 
tionnaire prepared by enother interviewee. 
for each person who w i l l  be interviewed with respect t o  the Groiip. 

Reproduce enough copies 

Prior t o  administering La& Worksheet, enter 03 each_ page, a f t e r  your 
ORIGIK4TOR CODZ, i n  the box provided, the Identification Code of the 
interviewee. This "code" appears next t o  the name of the intsrviewee 
on the "Group ileference Form." (Pbtz: The addition of the naine of 
the ifiterviewee is optional; it may be useful to prcvide for d i r ec t  
identification during administration. 1 

This instrument is designed t o  be aciministered by personal interview. 
A t  the t h e  of administering enter thn, &ace i n  the box provided. 

This instrument is i n  the form of a Fa r t l a l ly  structured interview. 
There is no particular requiremznt t ha t  the questions be asked i n  the 
order they a re  presented, but i t  is suggested tha t  the first question 
be used as the beginning point of the interview. 

The answers to  question two will be written down on the Group and 
Other-Group M m h r  Activity Worksheet (31.15.3). A l l  of the other 
awwers w i l l  be written i n  the form of notes. 
requirement a s  to form, but each page snould be identified with your 
ORIGIX&.TOR COiX, date, icterviewee' B Xdectification Code, zmd t5.e 
identifying number of the Guide (XI1.15.2). 

There i c  no particular 

Note tha t  answers t o  question two, or modifications of earlier s t a t e -  
meats, come obtusely l a t e r  i n  the interview--if the questions are pre- 
sented i n  the order given here. 

Interviewees who were i n  "General Management" a t  the time of the Event 
may not be able t.:, answer question two. 

You may find it quite helpful to have put the  names of the groups on 
3 X 5 cards fo r  the interviewee t o  use i n  i l l u s t r a t ing  h is  points. 
It may also be helpful t o  have another set of cards wizh the rimes 

of the individuals l i s t e d  on the TJorksheet. Parts A and C of question 
two may then be answered by a Q--:art process adapted to  the intzrview. 
You are l ike ly  t o  find, whether o r  not a Q-sort is ased, that  havir,g 
the card8 to  handle w i l l  put the respondent a t  ease and provide m w e  
useful information i n  questions three and four as w e l l .  

HS FM-111.15.1 Page 2 



Wring an interview, the only completed Group Interface Questionnaire 
(111.3) which you should have present j.s the, one f i l l e d  out by that 
part h i l a r  interviewee. 

Information answering particular questions about administration w i l l  
be provided i n  the form .of operational instructions. 

XIS F'M-111.15.1 Page 3 



GROUP INTI(RACT1ON 
*IMIERvIiW GUIDE* 

1. Review with the interviewee the relationship among the interfacing 
groltps l is ted,  and the nature of the h te rac t ions  as  hdicated,  i n  
the Group Interface Questionnaire. 

, 

2. A. Which of the people l i s t ed  on the Group and Other-Group Member 
Activity Worksheet (111.15.3) carried information hack and 
for th  anon3 two or  more grcqs? 

B. How effect ive were they i n  transferring information--variation 
with timz and other factors? 

C. I f  they belonged t o  another group were they thought of as, or 
would they have been wanted as, actfve msmbers of the inter-  
viewee's group? 

3. When did periods of c r i s i s  occur with respect to: 

--technical work of the intervi.ewee's group? 

--technical work affect ing the whole program or  organization? 

--management of the program or organization? 

4. E l i c i t  a number of incidents that  involved the interfacing groups 
where there was an observable oatcome tha t  was: 

--clearly successful (constructive or  "good") , 
--clearly unsuccessful (disruptive or  "bad"). 

Include normal or  everyday situations as w e l l  as c r i s i s  si tuations.  
Comparing e7eryday and crisis situations,  note in  es much de ta i l  es 
possible remarks indicating: 

--changes in amount of communication betweea groups ; 

--changes i n  a b i l i t y  o r  freedom t o  communicate, impooition 
or relaxation of controls; 

-changeB i n  f e l t  urgency. 

The following, i n  a manner appropriate for the interviewee, may be of 
help fa developiag question four above; 

5 .  Bollr well did the formal liaison arrangements work? 
were they circumvented? 

To what extent 

- - .--- _--__-__L-_C____---.-_I_ 
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DILIGIUTWI DLn P- mcivllw 

Interviewee : 

5 1 s  msmLRa-rr NWBER PAGE nmm 

111.15.3 l w l  

Event : 
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APPENDIX c 

Sample Pi lo t  Study Instruments 



INTRODUCTORY INFO REATION 

Organi z a  t i o n a l  F ie  I d  Study 

A group of graduate s tudents  a t  Northwestern Universi ty  
i s  conducting a study of work preferences , organizat ion 
s t r u c t u r e  and communications. The quest ions they ask 
you w i l l  cont r ibu te  important information t o  t h i s  study. 

N O  member o f  your organizat ion w i l l  see your enswers t o  
any of the study quest ions,  and a l l  t he  data you give 
the  researchers  w i l l  be held i n  confidence. The name of 
your company xi11 a l s o  be c o n f i d e n t i a l ,  s o  your responses 
w i l l  i n  no :cay i d e n t i f y  you. 

There are two p a r t s  t o  t h i s  study. F i r s t ,  an in te rv iewer  
w i l l  ask f o r  information about your job,  t he  department 
you work i n ,  and your contac ts  w i k h  members of your com- 
pany. The second p a r t  is a s h o r t  quest ionnaire  which 
concerns your work preferences and f e e l i n g s  about o the r  
jobs .  

Your cooperation i n  t h i s  study is s ince re ly  apprec ia ted ,  



INZ'ERVIEH GUIDE --- 
1. I n  which department wi th in  the  company a r e  you present ly  

employed ? 

2, Vhat is your job  t i t l e ?  

3. lfao is your m e d i a t e  super ior?  

4. Hnat is his job t i t l e ?  

5, Bpla in  tha: these  cards a r e  names of 2eople t h e  subjec t  may 
o r  n ~ y  no t  know srithin t'ne cbmpmy, Sorne a r e  i n  his  depsr t -  
ment end soras ar6 in others.  Eansl the  subjec t  t he  5ecX of 
cards  an4 ask him to:  

PLEASE SEPAIIATE PROM THE DECK EIOSE PERSONS WHO ARE mMBERS 
OF THE IMMEDIATE GBOUJ? OF PEOPLE WITX WHQX YOU NOEMALLY WORK. 

If necessary,  expla in  that  :.re want the  9zople h a  " r ~ g u l z r l y  
works c l o s e l y  irith, ". . ."regularly con tzc t s  i n  YIP  'tlorinsl course 
of ?rork." Record t h e  co3e nwnbers on thc. coi:.e sheot,  

Probe: Xere there  any names no t  rslong t h e  cards thlct the sub jec t  
f e e l s  should be included? If so, m k c  up 2 c a d  xi th  t h e  zp- 
p ropr i z t z  na t e  on it, supply a code n m b e r  en3 record the  in-  
format ion. 

6, Conbine the  deck of cards i n t o  one s t a c k  zn l  agzin 'naris -Clem 
t o  the -  subject .  

MOW PLEASE SEPARATE FROM THE DECK "aiOSE PXOPLE -itDlO YOU RECEIVE 
DIF3ZCTIONS OB IblSTRUCTIOrJS FROM ABOUT YOGR HORlC. 

Record the  code numbers on tile code sh?et .  

tlere the re  any names not among the  czrds  that  t h e  sub jec t  
f e e l s  should be included? If so, make up a card w i t h  a nev 
code nunber and record t'ae illr"om2tion. 

7 ,  Coabine the deck of cards into one s t a c k  an5 s z a i n  k n C  them t o  
the  subjec t .  ls4 hin to :  

Ask h i D  to:  

Probe: 

HOW'PljEASE SEYAUTE FXOM THE DECK THOSE PEO?LE @€OM YOU GIVE 

Record the code numbers on Vae code sheet, 

f e e l s  sherrld be inc ske up a card w i t h  a neM 
code number and record 

DIRECTICNS, SUGGESTIOlS OR IIL3TRUCTIOZ?S TO ABOUT TKEIR WORK, 

Ilrobs: Were t h e r e  pay es no t  saong the cards that t'ae subject 

1. 

b 



8. I k z t  n r e  j o u r  d u t i e s  x i t h i n  the  company? 

Probe:  a. -$sk sub jec t  t o  de.zic3.be briefly. 

b. Is this zn o f f i c i a l  duty (delegated s c e c i f i c z l l y  t o  
the sub j e c t - V u u n o f f i c i a i  duty ( f o r  s o m  reason 
such as his pnst  eqer ienc : ,  o r  conveniciice he i s  d o i n g  
the  f o b  i f i tbout  or"ficiz1 sanc t ions )?  

iaportanco, o r  not very important? 
(c . )  Is this duty c r i t  i c a l ,  very important, of xoderate 

2, 



9. What a r e  the func t ions  or" your  dezsrtment? 

Probe:  a. Ask sub jec t  t o  descr ibe b r i e f l y .  

b, Is t h i s  an o f f i c i a l  func t ion  (delcgated s p e c i f i c a l l y  
t o  the depar tmcntTor  zn uiiofficiF-1 duty ( o m  t h a t  f o r  
some reason t h e  department i s  doing x i t h o u t  o f f i c i a l  
s a n c t i o n ) ?  

importance, o r  not very  inpor t an t?  
(c..) IS this func t ion  c r i t i c a l ,  very  Important, o f  noderate 



10. ',hat typ icz l  problems or c o n f l i c t s  a r i s e  i n  g o ~ i r  iep.?.rtnent? 

Probe:  a. Are these  w i t h i n  o r  between depar tnents?  

b. H 0 I . i  t y 2 i c s l  a r e  these c o n f l i c t s  01' problems. 

C. Ask t h e  sub jec t  t o  give an example of problsms o r  
c o n f l i c t s  he .mentions. 

d .  Ask t h e  sub jec t  why he t';links thesP problems o r  
c o n f l i c t s  erase. 

e, Ask the  sub jec t  what he thinks the e f f e c t s  of each 
problen o r  c o n f l i c t ' a r e  on the company as 8 Prhole. 

52-HO-D 1 /3-2 -67 4. 



1 1  T,911~81TiON STATEMENT: The fol lozini ;  questions are  .r!esign?d t o  
hell, u s  t o  measure the comxinication pat-Lcrxs ; r i t X n  your com- 
pany, The .firs-L few w i l l  involve a s o r t i n s  procedui-e sini1z.r  
t o  the  one used a t  the  beginnins o f  t h e  interview. If you f e e l  
t h s re  a r e  any persons omit-Lcd f rom t h i s  deck v h o  ars n.-cessary 
f o r  u s  t o  g e t  a,n accur-ate p i c tu re  o f  t h ?  comuniczt ion In  your 
company, tell u s  and we w i l l  nz!ke up addi t ioiId.  czrds.  As a 
first s t e p :  

PLEASE CfiOOSX FRO14 AMONG 'I'[3I$ 1IECIC OP CARDS TXOS1TT PERSOXS ClKOX 
YOU EAVE COl4TACT 'WITH OR COMMUNICATE bi?ITX ON YOUR 503. 

If necesssry,  expl3-in t h a t  by contact  or coarn.micEte, we m a n  
"all. coiItt.,ct beyand mere p l e a s a n t r i s s  zn-2 f r i e n d l y  gr? .z t inss .  
Record tile code numbers i n  %he approgriate  l i n 2  o n  t h e  R 3 ' 0 3 !  
SHEET. 

I t  

12. Explain t o  :h.: subjec t  th2-t 'ne w i l l  use thc car-is h? h s se lec ted  
i n  quest ion 1 1  f o r  t'ne nzxt severa l  queskions. ?sir t he  subjcc t  t o :  

PLEASE AlilRblGE TEE CA3DS I N Y O  TH-2 BILES ACCORDING '20 
Z AT I OW& PO S I TI ON. 

Put key cards  o a  t h e  t a b l e  t o  i nd ic s t e  the  ca tegor ies :  

(a) work Group, i m E d i a t e  group w i t h  xhich you x o r k  
( b )  
( c )  o t h e r  :!epartnent 

O:M department but n o t  work group 

Record t h i s  ini'orm-tion i n  31% column 03 t h e  i7L'-??O31il S33ET b y  
wri t ing  t h a  code number a f t e r  t h e  approgrizte  le t%ter  sho:jix1; 
the ca t egor i e s  f o r  t h n  quest ion,  

13. Ask t h e  sub jec t  t o :  

PLEASE BERANGE TiIE CARDS IIITO FOUR PILrn AC3O:?B?l!G TO 2x3 RE4SOX 
F03 COMMUNICAFIOLI OR CONTACT. 

Put key cards  on the t a b l e  t o  ind ica te  the  ca tegor ies :  

(a )  Techaical knowledge 
( b )  

( c )  Soc ia l  reasons 
( d )  l o s i t i o n  ii1 Yne flow of work (norm>-1, on the job contctct) 

Ab i l i t y  t o  comiuniczte with o t h n r s  2.n: f izl needed 
2nf ormn-l i on 

iiecord this i n f o r m t i o n  i n  th-? column on the REPORT SHEET by 
wr i t ing  t'nc code nurtbir a f t e r  the  appropr ia te  l e t t e r .  

necessary,  d i s t i ngu i sh  betveen(a) and ( c l )  on the 
basis of wi l l ingness  : t echn ica l  knowledge implies a 
d e s i r e  t o  cowun ica t e  because the o ther  person posseslPes 
some des i red  knoxledge; flow of vor:: in-cllies that one 
is  forced t o  co.nnunicate because of t he  ? a r t i c u l a r  
co i l s t ra in ts  02 tlie job. . secre ta ry ,  etc.3 
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?ut key cards on t h s  t a b l e  t o  ind ica t e  t h o  cateZori.:s: 

(2 )  A1:rays f r i e n d l y  
( b )  Generally f rieiidljr 
( c )  Fr iendly,  but occasional iisagrebments. . . s e t t l ed  e a s i l y  
( d )  4rgunentat ive,  d i f f i c u l t  t o  r e x i 1  sgrsement 
( e )  iiiostly unf r iendly  

Eecord t h i s  informztion i n  the  c o l c m ~  3 2  t h e  33201?T 3HFET by 
wri t ing  t'nc code nusnbcr a f t e r  t he  appropriate  l - ? t t e r .  

Ii1 yaur opinion, xhich of thc _a?ople on t h e  czr3s y o u  have bzci? 
sortiis ape n o z t  vzlu.?able t o  you :IS c o a t i c t s  .~.n,2 co-mmica%ors 
of job-related o r  t echn ica l  i n fo ras t ion?  (I? ii? :.sks 'no:.: maly, 
$ive 3 general  ansxer,  bct no more t h a i  s i x  p?opl" ) .  

Probe: HOV e f f e c t i v e  woulcl you say %=se people a r e ?  
m t r e n e l y  ef Sec t ive ,  moderately eff e c t i v c ,  l i t . L l e  er'f 3ct.. . 
How o r  ??hy zrs the-,.. $eople valusble t o  you? 
person  coiiments i f  poss ib l e )  . 

18. 

(G3t person by 

xlg*E 09 COD3 # EFPEC ITIV3l?3S s OmE3 CaLI-X'I 's  
- 



19. Fron sourcss  o u t s i d e  y o u r  lepqrtmsiit vhere io y o u  receive 
usefu.1 tec'nnic.xl o r  job-related information? F o r  cxzmple, d o  
y o u  h?ue "coiitacts" i n  other departments -ci.hich ar? helpr"u1 t o  
you i n  Getting i n f o r m t f o n  nec?sszrg f o r  y o u r  j o b ?  

regzrd less  of o rgsn iza t ioaa l  b o m i a r i e s ?  For instance,  d o  these 
sources re@l:.rly vork closely with you? 

Probe: Do you consider  t h e s e  sources t o  be part of your work group, 



The f o l l o x i n z  quss t ion  i s  t o  be a d m i n i s t e r e d  -bo peopla i n  t h e  
Researc3 a.iId 3svelopm,:nt seg ixnt  of t'ie coagzny. 

20a. In talkin.; with f i e l d  salesmen, d o  you Zind % h a t  they under- 

Probe: z. H ~ V C  tin€ subject b r i e f l y  explzin h i s  ansver. 

stand your techaical informatior?  

be Do salesmen understsiid x%en you muzt h?dge 6 t echn ica l  
,answer? EIedge: Eust qua l i fy  o r  giv: 'lr uncer ta in  answer; 
not Dinned d o t a .  

9. 
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20b. 30 i-es?mc:i  :?.Ed d e v e l o p m n t  peogle  a q r e c i : i t e  t h e  n5ed f o r  
p r o a p t  m t i o r  on y o m  requests? 

-- Probe: a. nave %he subject b c i c f l y  exp l s in  h i s  ansver. 

b. 2ow .i.roulft you rate t'ric r e p o r t s  yov. s z c e i v e  frm 2enemch 
and Dsvelopmznt on t h e  b?.sis o f  clerity m5 b r e v i t y ?  
30 they  a i d  your unlerstan4,ing of th-2 ques t ions  you -..s:c? 

c. Cou13 rescarch a d  . ? e v e l o p e n t  - r e p r t s  be Improved? 
If s o ,  box? 



c, Xiy r;oulcl say these  discussions Occui?? 



R e m a r k s  : 



APPENDIX D 

Procedure for identifying l ia ison agents 

Sample Work Sheet 



Procedure for  identifying potent ia l  l i a i son  agents: 

This procedure assumes that work groups have already been identified.  Refer- 
ence is  made t o  various "types" of l i a i son  as shown below i n  Figures Dl-D6. The 
figures are arranged i n  order of the number of information exchanges which must 
occur across or outside of group boundaries for  a message t o  be transmitted from 
a l l  the members of one group t o  a l l  the members of another group of equal s ize .  
(i.e.,There are zero such exchanges for D 1  regardless of the number of group 
members. If  each group has three members, there are  four exchanges i n  Fig. D4; 
seven i n  Fig. D6.) 

Type 1 Type2 
Fig. D 1  Fig. D2 

Type3  
Fig. D3 

I n  the following discussion, "most" means "more than one-half . I '  

STEP 1.--For each group, enter i n  L i s t  I a l l  those persons who are contacted by 
most of their own group. Enter i n  L i s t  I1 a l l  those persons outside the 
group that most of the group contact. 

l i a i son  exis ts .  If any persons appear i n  L i s t  I i n  one group and L i s t  I1 
i n  another group, a potent ia l -  3 l i a i son  exis ts .  If any persons 
appear i n  L i s t  I1 i n  two or more different  groups, a potent ia l  Type 5 
l ia i son  exis ts .  

STEP 2.--If any persons appear i n  L i s t  I i n  two or more groups, a potent ia l  ryPe 1 

L i s t  I 

names 

Group A 
9 

L i s t  I1 

.. 
Group B 

Group C 

Fig. D7 



STEP 3.--If any person remain i n  List I and they have been interviewed, list 
a l l  the personsthey contact. If any of the persons on this  l i s t  are i n  
another group in: 

a )  L i s t  I, a potent ia l  ~ y p e  2 l i a i son  exis ts .  
b )  L i s t  11, a potent ia l  ryPe 4 l i a i son  exis ts .  

S!EP 4*--1f any persons remain i n  L i s t  I1 and they have been interviewed, list 
a l l  the persons they contact. If any of these are  i n  another group in: 

a )  L i s t  I, a potent ia l  Type 3 l i a i son  exis ts .  
b )  L i s t  11, a potent ia l  Type 6 l i a i son  ex is t s .  

STEP 5.--If any persons remain i n  L i s t  I and they have not been interviewed, 
and persons remain i n  other groups in: 

a )  L i s t  I and L i s t  11, potent ia l  ~ y p e s  2, 3, and 4 may ex is t .  
b )  L i s t  I only, potent ia l  Type 2 l i a i son  may ex is t .  
c )  L i s t  11 only, potent ia l  ~ y p e s  3 and 4 l ia i son  may exis t .  

STEP 6.--Ir any persons remain i n  L i s t  I1 and they have not been interviewed, 
and other persons remain i n  other groups in: 

a)  L i s t  I and L i s t  11, potent ia l  r y ~ e s  3, 4, and 6 may exis t .  
b )  L i s t  I only, potent ia l  Types 3 and 4 may exis t .  
c )  L i s t  11 only, potent ia l  ' py~e 6 may exis t .  



Person I 

4 - indicates that person is  con- 
sidered part of the respon- 
dent s work group. 

0 -  indicates that person is  con- 
tacted at least once or twice 
a day by the respondent 

i$ - indicates that person is rated 
law on the tone of communication 

Sample Work Sheet 

Fig. 13-8 

f - indicates that person is con- 
sidered an effective camrmunica- 
t o r  

T -  indicates that person is con-. 
tacted a t  least occasionally 



L i s t  of suggestions contained i n  the thesis 



Suggestions Collected from the Thesis: 

The following l is t  is a collection of various suggestions made throughout 
the thesis  with regard t o  future research topics and various considerations t o  
be recalled i n  future work. They are listed i n  the order they appear i n  the 
thes i s  and are ident i f ied i n  terms of the section i n  which they appear. 

Section Suggest ion 

11.3.1 
- 

Research may be undertaken t o  c l a r i fy  whether cer ta in  qua l i t i es  a re  
valuable for  the different  l i a i son  functions of boundary definit ion,  
integration, and translation. 

Research and conceptual development may be undertaken t o  more clear ly  
understand and evaluate the effects  of retrospective data collection. 
Verification may be made of the tthalotC ef fec t  and the "assisting-the; 
memory" effect .  

111.1.3 

111.1.5.1 It i s  necessary t o  do further work t o  evaluate the e f f ec t  of distance 
on the ratic, of interactive t o  noninteractive communication. The data 
available are not c lear  on t h i s  relationship. 

111.1.5.1 Research on the possibi l i ty  of "d i f fe ren t ia l  remembering'' may c la r i fy  
the finding that distance was found t o  be inversely related t o  the 
number of persons contacted i n  other groups, but not re la ted t o  the 
number of persons i n  one's own group who were contacting. This may 
also contribute t o  a better understanding of retrospective data. 

111.1.5.2 It i s  necessary t o  devise be t te r  methods of establishing work group 
membership than were used i n  the HINDSIGHT study. Also, it should not 
be assumed tha t  members of the organizationally defined group are auto- 
matically accepted as work group members. 

111.1.5.2 Further research may attempt t o  determine the causali ty of the apparent 
relationship between being perceived as an effect ive l ia i son  agent and 
being perceived as a work group member. 

111.1.5.3 From the RINDSIGfmt data available, it was not possible t o  determine 
whether no formal l i a i son  arrangements existed or whether such arrange- 
ments existed but were perceived as informal by the group members. Future 
work might investigate perceptions related t o  l ia i son  arrangements. 

111.1.5.3 Only preliminary data were available on the pattern of the amount of 
communication during a project. If project stage is  an  important factor  
i n  the study of l i a i son  ac t iv i t ies ,  future work m y  investigate more 
thoroughly the conimunication pattern over a project ' s  l i fe .  

111.1.5.4 The data on sat isfact ion w i t h  communication were bunched together. 
Further research m y  investigate whether t h i s  bunching is a r e su l t  of 
normally satisfying communication, retrospective data collection, or 
the possibi l i ty  that communication sat isfact ion is heavily influenced 
by the degree t o  which the technical purpose of the project i s  accom- 
plished. 



Section Suggestion 

111.1.5.4 The data were not c lear  on wB-ether cQnmunication amount may be related t o  
existence, and i f  so, i n  what direction it would be related. 

111.2.4.2 It is not in tu i t ive ly  clear w h a t  the relationship would be between 
frequency of communication and l ia i son  agents as opposed t o  frequency 
of communication and other persons. 

111.2.5 Research may be undertaken t o  determine whether there is any s igni f i -  
cant difference between the characterist ics of l i a i son  at research 
department interfaces and other interfaces. 

111.2.6.1 Subsequent work may include consideration of the variables of perceived 
management a t t i tude  and organizational structure. It is a lso  necessary 
t o  devise be t te r  methods of ascertaining the existence of l ia i son  agents 
and of determining work group membership. 

IV . l . 3  It is suggested that a l l  future instruments allow some space or time for 
the repondent t o  reply i n  an unstructured manner as typified by "free- 
for  -a l l"  questions. 

It seems desirable t o  include some mans of assessing "project c r i s i s"  
i n  future attempts t o  investigate c r i s i s  phenamena. 

IV.1.4 

IV.2.5.2 It is f e l t  tha t  sampling procedures may be quite feasible t o  use i n  
further studies of l i a i son  ac t iv i t i e s  where routine Occurrences azle 
as important a s  non-routine happenings. 

IV.2.5.2 It is necessary t o  u t i l i z e  self-reporting techniques i n  a cautious 
manner so as not t o  contaminate w h a t  is being studied. 

IV.2,7 This section summarirtes several suggestions regarding the methodology 
of future stucties of l i a i son  and interface ac t iv i t ies .  

f 


